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APPENDIX X
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WORD %) 1 2 3
ciraCTEr [l [l o]8) 7 1e]s]413]21: [s]ubse [e] 7]c|s]4[a] 2] [s|u|wlo]s] 7] €]s]4]3]2]: [s]i[id 9]8] 7]e] 5]4]:
TRACK 96H of PIT R M. At el ial du dch Tl ol ol a) ul vl A2y bt , : | ‘
TRACK 94 o L UL L Eabloid TiaAngof alufv] Aot te ) Th st el of auf via | Stajcd Tial Tl alulvial
TRACK | 1s| T{w] ofr| o] -] rR[M| K| S| 2| N|o[W D|- |R| s b
7 pIpiTiRIAFIL fT o i Likidigilidililililibi i il il diiditil | 111
FIELDY U T S R 1 Q __P
1 2 3
Hs|ilglo]sl 7]le]s 4 3]l Is]uliefoial 7]c]5]4 |3l 2] |s]u]idal8] 71e]5]4]:
el Ll bl ol il bl i labi il | ) i|i
THISL Tuisu oroer | | . | mEEL
miue| |4 comac- Lol Ivfof | (olp{TlRia | {SETRALY faf et Tli |l
s ] Ypaseie 1 | )| ' : A
T 1 s R 1ol P | N
_ @ 1 2 3
idol8|7]e]s]4l3le]t [sluligo]el 7le] s]al3j2] i [SIn] w9l el 7|els]4]3]2]1|s]i]igol8] 71e] 5|4 ]
rltit] theitft] i]i] il
‘ ‘ : 1 1 0
ilal lcTla)s| it apu]y]alstofc|t|ale | T|H|A] W]y eldlc|Tialz| TiH| AlW mec_
' ' i 4
u_ | T S R Q P.
K}
TYPEWRITER FUNCTION _CODE TYPEWRITER _FUNCTION
t .———— TABULATE r CARRIAGE RETURN
j + ———— BLACK COLOR PRINT L SPACE
? RED COLOR PRINT $ TRACK SWITCH AND -CLEAR
/ ——UPPER CASE | : TERMINATE PRINT AND CLEAR
B ———LOWER CASE i (ignore) or . (dot)—NON-PRINT PAD CHARACTERS

st i i T



v e 2 . . e« B L S0 R i YIS B o e i e e ki 5 bt

E) 4 5 | e 7
Bl 7]6]514]3]2]} sluliglo|8]7]el s1a3]2]i |s|ulieolsl7|c[s(4]312| 1] hiliw|9]al7le|5]a|3]2[) [S|!]im 9] 8} 7]ef5]4]3] 2] 1]:
1 —+1H ‘ CT””"“YAE{ii"F 1| L falaalafal i al
HLALWL Y alaly CITASITIHIALWIY] AL SLJICT Tief TIH A W] YIA] 6}J CT?T¥!AMLM&J Tivlalsiednlalvinlol el sls .
4. - - TINE I see- [ |1 ¢ ul s [of [8]2 FIX TIME et e [ HH :

THIS FIX TL.7 *r‘- 1] Inours's  [Ofron |4i|seament | seouentju | O i Elinnuns |A]ALwinures |Alolvielrlrrevioys frx
d i1l ‘ Juin. NO. | |COUNTER counrsa{r Jo]s nix. AU EE RN N
P N M : L ‘ K : J! H G F

PRINT-0UT FORMAT
GENERAL STORAGE- BUFFER
3 4 5 A 7
87 ]e]5 41312]\vIsjuli@olslt]e]|5]413[2]t |SLiilid 98] 716l 5]413]2 [\ |Sillig9]8]7]@l5 4321t [S|IiA918] 7] 6{S|413]2]! |
ilililililibatitelifatali b Latid il i ifi i)t il lil elibileb A bbbl i il
L1 e (A erevious | |, | | | | afFlaitfal T[] {a
9CT1 ififilir}i nxm:tﬁttt?JCTAISRDAHYABJ(:TAATHANY: Halalrlclth Dol It
M L K J __H G . F

PRIMT-CUT FORMAT
BLOCK TRAMSFER BUFFER

3 4 5 _ G 7
8| 7]6[5]4]3[2]! [s|u]i¥o[el7]|e]5[a]3]2]! [l o] 8] 7]el s[4]3]2[ [s]ulidolelT]e]s|4]3[2 |! [s|i|id9]a] 7l6]s|4]3]2]!
| il bii bbb biabili fidelednd 4 SefidilififiJififibifilibilijrfeltd | rfr]
o|E Thefe et e |t ‘ ‘ ‘ ‘ ‘ :
HAWYAtjrvAnssr.. t?/ﬁﬂrir CIFINE [SIP|E|D) |t 1t t] tf O{E}S] T] 1] S{T]w|o|R[O]-[RIM[X|S[2{N
. Ld] TiAbsipdu Aty iy ] 1 :
P N M LI K | J HI G F E D

NOTE: REFERENCE MUST BE MADE TO THE FLOW CHARTS 70 DETERMINE
WHICH OR HOW MUCH OF THE DATA SHIWN 1S ACTUALLY ADDED
TO THE FORMAT FOR A PARTICULAR STRIP.

BLANK AREAS IN THE FORMAT CONSTANTS PRESENTLY CONTAIN i's,
BUT THEY ARE ALWAYS OVERWRITTEN WITH DATA AND MAY
CONTAIN ANYTHING DESIRED. ‘

EAR 1| |
CLEAR}I W -
CTERS | 4




5 3 7 | 5 3 -
s4]3(2]t]s]nefs]a]7]e|slal3]2]1 [S]u]isol8] 7le]| 514 3] 2] 1]S]ulid ol 8)7]c) s]4]3l 2] 2 s]iw]o]8l 7{a|s]4[3{2]) Is
clrizltiulalulyinl el lFivlok | | i;AéﬂAA%%eﬂgmrﬂfuﬂTYPERMKSALTDS E

sllcirizl Tinlalwiy datels Jily lale b daletelnlolelsle g Lo Lo [l AN AfAjAIA LA Ataialalala
: ¢ [A|erevious ™IS Fix als|o|¢c : HE ‘
g?ﬁ"ﬂﬂs A 0 ELFIX TIME A :l’I‘ETQ:‘ A LN ‘D 6 :' V oL ¢ NEXT FiX YlL.;‘!’ AD:ADIF:T%‘:E L
CQUNTER ’ i ; :Nlilia?ls \ INUTE e Y F ‘l | il!l Il ‘Sl lI Xl 0BRD.FIX TBL. A_Dl FAC g clF NlA Tiubelst-1flhi |x
K___ J' H. | G A | E___ D _J ¢ B A
[ )
R .
) ) . 7 - 8 9
sia13l2]isluligolel7lels|a[3]2]i|slit@9]8] 7|e)sl4f2]2] | |s|ule9]|8]7]e[s|Al3| 2]V ISl 9le] 7]els]4f3]2 1 |s|
ilililatili ] | ilibili it elilileb A Gl bt b Lkl Lttt eli Ll b el i Liki T bedgl i daliti] els
) i i i ' - THIS - | LOW ORDER i
N 1yl ALFIAIL[A| TIA]! [A]DJAN : Fix viue| 4 CRARAC--|
PR PEIETTPIA T Bilalaleledshilol el il £ TP LEL ([ [rewes Teks o |
o J 1 - H G _F ' E Dl ¢ B _A
* ®
3
.
_ G 7 8 9

el Lidi Lol il i ] adfi fef el VU delef R DU L] IoL b deleldififiil itali]elelr]x

N‘SPEthtttDESTlSTNORDPRMKSZNDWORDrRMKS

H| 6 F E D . C ' B . A

‘0 THE FLOW CHARTS TO DETERMINE ‘ : '
. DATA SHIWN 1S ACTUALLY ADDED ' v
‘| CULAR STRIP. _ ‘ :

T CONSTANTS PRESENTLY CONTAIN i's,
WRITTEN WITH DATA AND MAY
N : :
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480

O

SET P048c VO
SRING TABLE
2 FROM
GENERAL
STORARE

0687 683 @2 VIS

491

SET PO4S5SH TO

‘ [END PROCESSIN
2 AFTER PRINT-
our

74 883 432 U3

492

SET P0Sh TO
BYPASS DATA
NOT MNEEDED

530 %02 498 V!9

ENTRY POINT FOR TME RIDER ENTRY POINT FOR THE RIDER ! ENTRY PO
STRIP FOR AN ENROUTE STRIP FOR A PROPOSED ! PROPOSED
FLIGHT PLAN. OEPARTURE FLIGHT PLAN. j FRON AMO
|
503 504 505 508 507 508
PUT THIS STRIP’S PUT THIS STRIP'S] PUT THIS STRIPS BRING LAST Jrut TaiLoRéD BRIN
TALLORED ROUTE o| TABLE 2 INTO »d TABLE 7, TABLE 1 o] sTRIPS TAILORED [ |ROUTE ONTO Slstri
fNTO TENPORARY TENPORARY "1 AND REMARKS INTO ROUTE OUT OF WORKING TRACK out
STONAGE STORAGE GENERAL STORAGE GENERAL STORAGE sTon
sz DA sz avs pez DA o7z svs 91z OMA ssz ers oy 199 00A tar otz MA a4z srs Ao

ENTRY POINT FROM HSP

OUT. LAST STRIP MUSY SBE
REPRINTED BEFORE CONTINUING
"PROCESSING THIS NEW STRIP.

PUT NEW STRIP DATA IN TEMPORARY STORAGE AND REPLACE IT WITH THE LAST STRIP DATA FROM GENER

[}
-
409
BRING ALL 3 FIELD
PATTERNS OUT OF
GENERAL STORAGE 10
/ |PATTERN TRACKS
S 020 119 580 880
® N
502

513 502 513 UJS

500 501
PLACE THE TYPE- PLACE THE TYPE-
PO WRITER PRINT-OUT WRITER PRINT-OUT|
8 CONSTANTS ON THE CONSTANTS ON THE[
S8 BTE
171 DM\ 98z TR 182 MDA 107 BIT o
R= piICK UP PROBRAM ®SELECT 2 FOR SELECTOR
T-11 ON PLUGBOARD. USED 8Y PLUGEOARD
ROUTINE TO SPACE THE AIRCRAFT IDENT,
.o
513 514 515 518
PO PUT THE TYPE OF PUT THE SPEED PUT THE ALTITYDE PUT THE COMPUTER
AIRCRAFT INTO > INTO PRINT-CUT ol INTO PRINT-OUT ~|FLIGHT NUMBER |
9a PRINT-0UT FORMAT FORMAT INTO. PRENT-OUT
. - FORMAT FORMAT
88c 080 08E DS  9ea OM 106 szs ees M esr sz3  87¢ 100 101 345
[ ]
SET UP DATA
FOR A RIDER
STRIP.




iy gt 2

493 494 495 498
~ SET pottb To]  [SET Po23b To PUT THE UNTAILORED SET PO4ID
) PRINT APRED | . [INSERY APREQ PO \___|roure on ThE 10 BYPASS
; STRIP ONLY >1C0DE ON 5 TALLORED ROUTE STRIP
STRI® WORKING TRACK COUNTER
8§52 550 434 UJS 802 588 495 UJS 902 DA\ 04z 8TS 651 849 499 WIS

ENTRY POINT FOR A

PROPOSED DEPARTURE

FROM AMGTHER CENTER.

508 509 o 510 511 512
ILORED BRING LAST ‘ PUT TABLE 2 ONTO| BRING LAST PUT TABLE 7, -_T SET P041d
oNTO ol STRIP*S TABLE 2| WORKING TRACK STRIP'S TABLE 7 TABLE 1 AND T0 RESTORE
I8 TRACK 0UT OF GENERAL TABLE 1| AND RE- REMARKS ONTO NEW STRIPS®
| STORAGE MARKS OUT OF 'WORKING TRACK DATA
: lFIEIAL SIORARE . :
N saz s15 Dot 19 200 AL o8z O ez Brs  Aotr 9 40l Lar 98z AM 07z 15 858 849 499 UIE
TRIP DATA FROM GENERAL STORAGE.
518 518 519 520 521
PUT THE COMPUTER MOYE TABS IN THE PLACE THE FIRST SET P0O38b ARE THERE MORE
FLIGHT NUMBER [ PRINT-OUT FORMAT| I WORD OF REMARKS 10 INCLUBE THAN 12 CHAR-
INTO: PRINT-0UT FOR REMARKS INTO PRINT-OUT ' REMARKS ACTERS OF
FORMAT FORMAY WHEN PACK- REMARKS?
; | ING 0ATA ] .

76 10 101 BAS 1on DMA 10F ats 971 AN 100 avs 832 830 521 WIS 972 9

497

——

SET P04s
©T0 YESY

CONTINUA

ROUTE

788 863 491

ENTRY POINT FOR A |
STRIP REQUESTED BY
FROM °READOUT ROV

PLACE THE SECO
WORD OF REMARK
INTO PRINT-OUT
FORMAT

Qno M 10c




495 498
PUT THE UNTAILORED SET PO41b
JROUTE ON ‘THE X T0 BYPASS
TAILORED ROUTE sTRip
WORKING TRACK COUNTER

962 MA sz 18

851 649 490 WS

H R e gt e <

497 498
SET PO4Sg SET POSTe
T0 TEST FOR | 70 END
CONTINUATION PROCESSING
ROUTE

748 663 4% VIS

ENTRY POINT FOR A DUPLICATE
STRIP REQUESTED BY A CONTROLLER
FRON °‘READOUT’ ROUTINE

511 8512
AST PUT TABLE 7, SET PO41d
§ TABLE 7 TABLE 1 AND 10 RESTORE " PO
AND RE-T | REMARES ONTQ NEW STRIPS’ 6
WY OF WORKING TRACK DATA
0l AL 98z AMA 01z TS 858 840 4gg YIS
518 520 521
YE
PLACE THE FIRST SET PO3BD ARE THERE MORE ;2
WORD OF REMARKS 10 INCLUDE THAN 12 CHAR-
INTO PRINT-OUT REMARKS ACTERS OF
FORNAT WHEN PACK- REMARKS?
ING DBAIA

11 A t00 ats

632 630 521 UJ5 972 991 | 523 743

522|

PLACE THE SECOND
| WORD OF REMARKS
INTO PRINT-OUT
FORMNATY

ss0 M

10C ATS

224 708 7901 VIS
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978 735|%42 1J8
548

PUT THE PROPOSED
DEPARTURE TIME
INTO PRINT-BUT
FORMAT

900 W 28 543
»

97T 08F(S539 )T
889 L)

SPACE AIRCRAFT
IDENT. AND PUT
INTO. PRINT-OUT 1
FORNAT

000 000 S37 72%

5§57

PUT PREVIOUS FIX
TIME INTO PRINT-

PUT 8 CHARACTERS |
OF PREVISUS FiX

OUT FORMAT

|

SET Pe20b TO

INTO PRINT-QUT
FORMAT

o] INCLUDE THIS|
TIME IN
PACKED DATA

000 LSS
524 JES

ARE THERE MORE
" THAN 4 CHARAC-

Fix DES;IIAYll!

876 756 835 #S
550

98L 078 eeL ADY
823

877 A oeu ars
528

CUMBINE PREVISUS
TIME & 4 CHARAC- |
TERS OF PREVIOUS
FIX IN PRINT-OUTY
FORUAT

f .

585 560 827 uJ§
7

RESET

107 308 101 LSS 9TF 978 G8U ADS
851
Polla SET PO4SF
10 SET Up | PO
DATA FOR AN 13
2 APREG STRIP :

851 580 %31 V8§

8%

072 863 530 VS

892

PUT THE MINUTES
OF THIS FIX TIME
INTO PRINT-0UT

" FORMAT

98T 074 08T DS

NORMAL PREPOSED
DEPARTURE STRIP,

554

PUT RED CoOLOR

CODE INTO WORK- -

PUT ('8 OVER
COMPUTER FLIGHT

[~ ING STORAGE FOR
coLOR TEST. .

NUMBER (N PRINT-
VT FORMAT

SET PO4SH
Toeno . |
PROCESSING |
CAFTER

PRINT-QUT

152 870 101

" BEPARTURE.

PUT THE 7 DIGIT
AIRCRAFT IDENT.

»-{CODE IN PRINT-QUT

INTO PRINT-OUY
FORMAT

"|FORMAT -FOR

REMOVE UPPER CASE|

APREQ STRIP ON A
NERMAL PROPOSED .

545 10 A 100 aTS 224 883 834 U8

WEST (

ATRCRAFT I1DENT. |

os0. 98¢ ooF wka  een DM ses ars -

I3 THIS STRIP
T0 BE PRINTED
IN RED PRINT?

Q= DROP SUT ALL PROGRAN
SELECTS ON THE PLUGBOARD.

111 000 ggp 88 070 752|843 18

YES




PACKED DATA

369 360 327 yJ3 .
§27 §20

829

PUT THE NMINUTES
OF THIS FIX TIME >

THE HOURS DIGITS &

INTO PRINT-OUT o

PUT SPACED HOURS

PUT A SPACE BETWEEN

FORNAT INTO PRINT-OUT
FORMAT
98T 074 08T ADS 104 301 110 s ser DAA esc ars

NORMAL PROPOSED

DEPARTURE STRIP.
53 584
WY i*s svER | SET PO4SH CAPREQ STRIP ON A -
SONPUTER FLIGHT | 18 END | PROPOSED DEPARTHRE
(UNBER IN PRINT- SROCESSING™ * FRON ANOTHER CENTER.
INT FORMAT AFTER

- PRINT-0UT

£ AN 100 ars 224 683 834 W13

53

PUT LOW ORDER 4
CHARACTERS OF FIX
JDENT. INTS
PRINT-SUT FORNAT

ARE
THERE MORE THAN
4 CHARACTERS IN
THIS FIX

IDENTIFIER?

008 97A 888 ADS

150 07B| S534 215

" A _ -
SED ‘ 4 .
. VEST OR SOUTH BOUND - .
538 ' 530 ’ 540 s41 542
RENOVE RED_COLOR RENSVE RED RENOVE RED REMOVE RED COLOR
CEDE_FROM PRINT- | COLOR CODE FRON COLOR CODE FRON CODE FROM PRINT-
SUT FORNAT PRINT-QUT >l PRiNT-suT SUT FORMAT
: | FORNAT FORNAT |
000 LSS 070 782[843 235  sse DV sav ATS TOONT 10K 111 - 848

EAST OR NORTH BOUND
FLIGNT OR APREQ ON .
PROPOSED DEPARTURE

FROM ANOTMER CENTER.

104, 102 10A -SW8

280 D 1ov aTS

e —



531

PUT LOW ORDER 4
CHARACTERS OF FIX
TDENT. INTO
PRINT-0UT FORMAT

aRE N VES

THERE MORE THAN
4 CHARACTERS 1N
THIS FIX
10ENTIFIER?

088 974 988 ADS

150 o78| 534 115

4 542
REMOVE RED RENOVE RED COLER

COLOR COOE FROM] . [CODE FRON PRINT- PO
PRINT-OUT SUT FORMAT 18
FORNAT

o 10Kk 111 545  esa O tov ats

#

832

5N

PUT HIGH ORDER 4

CHARACTERS OF FIX|
TDENT. INTE .

PRINT-QUT FORMAT

000

"

000 LSS

98s 991 98S - ADS
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e 2 e bem v

543

544

848

PUT THE DEPARTURE
POINT [DENT. INT®
PRINT-SUT FORMAT

PO )
18

PUT THE 1ST AIR-
WAY AND JUNCTION

INTO PRINT-QUT
FORMAT

gsu MA 9o ars

g4 OO s ars

SET PSIOL
10 COVER
UNUSED
PRINT-OUT

616 S117500 U8

293 881 589 )8

8135 627 588 UJS
5718

;55, PUT TNE BTH AIR-
WAY, OR DOTS OR |
DESTINATION,

INTE THE PRINT-

QUT FORMAT

IS THERE MIRE
. ROUTE FOR THIS
STRIP?

580 I8
N

548 547 | 848
YES :
# ot tHe 28D . {eur tHE 200 AIR-] RES
JUNCTHON AND oy e prINT- Pe2
TABS INTE PRINT- ‘SUT FORMAT ‘
OUT FORMAT 7
102 981 08K ADS 943 [NV\ 8w ATS 581 560
580 581 582
RESET " rur an apm)-
P020s | TIONAL CARRIAGE |
RETURN INTS
PRINT-OUT
FORMAT
561 500 561 UJS osH L) 88N AR "

MOVE PRINT-OUT DATA ON @SB

PREVIOUS FIX TINE.IN €38 WO
HOVE PRINT-UT DATA ON 638
838 588
4
[ PO
20b
po7 OAA ees ars  see A
BT8 Wones
101, 102 AND
103" IN PRINT-
SUT FORMAT
ARE NOT USED.
578 317 578
1s ere mone \ "ES {rur tie omu PUT THE 7TH AIR-
[ RevTE Fon THIS JUNCTION INTO WAY AND JUNCTION,

sSTRIP?

"—

sst DM 108 ATS

84K nonlg|| s
] ’

PRINT-OUT
FORNAT

OR DOTS OR DES-
TINATION, INTO
PRINT-QUT FORMAT

990 A 100 avs
592

FORNAT AREAS

FORNAT AREAS

SET POd8c 10 SET PO35c TO !
COVER UNUSED] COVER UNUSED |
PRINT-OVUT : Plll';lut i

620 611 502 WS

817 627 568 V)Y

sa) DA 10r ars

SED IN
PRINT-GUT FORNAT.



R A O e S i e e

HOVE PRINT-QUT BATA ON 638 DOWN TO COVER UNUSED WeRd 0.
808 se8 587

097 M\\ |ese ats 950 A se7 ats 00 DA ene ars
547 548 588 Ne 569 570 871
‘ PUT TME 3RD AIR- PUT THE 4TH AIR- IS THERE
ST g R O W T PR LT R A NS AL
SUT FORNAT sTRIPY FORMAT PRINT-QUT FORMAT
sas [V oow ATS 581 560 588 VIS 4 756 383 2)5 990 [YY) 98 ATS 84 [ 9eR ATS 04N 81 588 28
581 562 TH 584
2?3u2! SRR AGE L .
N F RETURN iNTH > ]
PRINT-0UT .
FORMAT .
T KT A¥S o871 DOIV\ 084 ATS  aas VY 98 ATI 889 988 5289
MOVE PRINT-BUT- DATA 6N GS8° DOWN Te COVER unus:n oros 4 8 anp 8.
PREVIQUS FIX TIN : IN 883 WORD 4
NOVE PRINT-BUT DATA ON @38 DowN Te COVER UNUSED vonns 8 Auo .
508 588 587 .
s PO
23
987 OAA ees ats  see DA sse aTS  see e87 See 538
504 588
WAS THERE SET Pe25b SET Pod4c T BYB WORD . - i
SETTY' IN THE | T covER - "COVER UNUSED, 103. 1S NOT -5 ¢
PREVIOUS ROUTE UNUSED PRINT-0UT USED IN PRINT- -
SEGNENT? PRINT-OUT FORNAT T FORNAT .
| FORMAT AREAS AREAS o
100 7544 507 115 807 804 595-U)S 0821 824 588 U)LY
Ne :
18 579 = 880 581 582
PUT THE TTH AIR-| /1S THERE weRE YES Iout THE DESTINA- NOVE TABS N

\ £

WAY AND JUNCTISN,)
OR DOTS OR DES-

ROUTE FOR THIS
sTRiP?

TION INTO PRINT-
SUT FORMAT

_[prINT-0UT FOmMAT] "
70 PLACE DESTINAA

TINATION, INTS | TION PROPERLY
PRINT-SUT FORMAT | , \
ses DOA 1op avs 993 901 593 IS 040 291[588 148 0s0 OO 10 AT3 1ok DA voF
’ 597
818 WORDS SET P034d T8
) 102 AND 103 COVER UNUSED
3. ) |ARE NOT USED IN PRINT-0UT
THE PRINT-OUT FORWAT. FORMAT AREAS

800 624 598 VIS

ATS -

583
Jrut cesTination

—
PUT THE 4TH
JUNCTION [N
PRINT-QUT F

"o 10

IN EACH
8T8 WOR
“PRINT-0

SR LAST AIRWAY
INTO PRINT-OUT

-[Fomuar

san DN 10M AT

'SET P825¢ T8
COVER UNUSED
PRINT-OUT

FORNAT Alguﬁl

843 604 588 V)5




C R A e er—— e e el

: !
UNUSED WeRD ©. i
507

see AV ess ats '
570 571 572 573

YES
[S THERE WORE \ =£ [PUT THE 4TH
ROUTE FOR THIS JUNCTION INTS WAY AND JUNCTION
- , PRINT-OUT FORMAT OR DOTS OR DES-
/ TINATION INTO
PRINT-OUT FORMAT

390 [YY} 10U AT san OO0 10T TS

PUT THE 4TH AIR-
WAY, OR DOTS OR
*1DESTINATION INTH]
PRINT-OUT FORMAT

PUT THE 5TH AIR-|

0er 005 980 ATS TRIT

IN EACH OF THESE 4. ENTRIES 1o PO 23, -
8T8 VORDS 100, 101, .102 ANO 103 IN THE
FRINT-OUT FORMAT ARE NOT. BEING USEO; .

oy

BT8 WORD

103 IS NOT
-USED IN PRINT- -
QUT FORMAT

882 . se3 - BEITE
MOVE TABS IN

PUT GESTINATION ISET po34n TO

(T PodAd T8
JYER UNUSED
LINT-0UT

IRMAT AREAS

——————

PRINT-OUT FORMAT
70 PLACE DESTINAS
TION PROPERLY

108 DA 10F TS

824 580 V)9

643 804 580 yJS

OR LAST AIRWAY

- JCOVER UNUSED

INTS PRINT-OUT
FORMAT

PRINT-SUT
FORMAT AREAS

san MY\ 108 ATS

643 624 508 UJY
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PLACE AN UPPER
CASE ‘X' INTO [ PO
PRINT-0UT FORMAT 28
189 ton § 603 8535
ses 596 |= VES 800 824
RESEY | RESE? RESET
| p0233 P025a PO34a
j0 588 309 UIT 970 783 801 2)5 608 804 824 UJS 825 824 §25 113
8T8 WORD 104 N PRINT-OUT FORMAT |
I3 NOT BEING USED FOR COORDINATION on
APREQ STRIP CODE
802 803
PLACE AN UPPER -
€ AN . RESEY
, CASE *A’ INTO
(PO T Lo/ PO PO34s
23b FORMAT 24
108 10A 108 AD S 825 824 804 VIS
004 808 806 0 - a2
RESET 7 MOVE CARRIAGE  RESET RESET
0252 | RETURN AND TABS Po3Se P030s PO

IN PRINT-OUT ‘ : [

FORMAT . L_

605 804 805 VIS 1on DM 1oM ats 820 827 811 WS 012 611 012 WIS 104 |

BTB WORD 104 IN PRINT- '0'5
GUT FORMAT IS BEING USED , ——
FOR EITHER COORDINATION OR
APREQ STRIP CODE. PO
_ ] “30b
’ | I
104
820

P ¢

BTS WORD. 103 IN THE PRIN T out
FORMAT 1S NOT BEIN & IsED
807 888 809 81494
- | ‘ SET
‘ PO37
106 DA 103 ars 105 DA 104 ats. 108 O 105 ars 839 832

ALL OF THE BTB
WORDS IN THE
'PRINT-0UT FORMAT
10 THE END OF
MESSAGE CODE ARE
BEING USED.




ERea]

828 826 027 820 620
MOVE CARRIAGE RESET RESET
( PO RETURN IN PRINT- | | 70308 | P03Sa
34a OUT FORNAT 1 ,
9 19K 10L 102 545 812 811 827 WIS 828 827 628 UIS 108 YA 1o ATS 108 M 109
— [ e ot
' ‘ ' ‘ - . 8TB WORDS 101,
nesEl 10 END OF MESSAGE , PO PO f02, 103, 104
P T 35h 31 ) |IN PRINTZ0UT FORMAT
| (LAST PART OF ROUTE. , ARE NOT BEING. USED.
624 928 VI8
Alon on (318 wORDS 103 YORDS
ALLE AND 104 IN TNE - 103 AND
‘ PRINT-0UT FORMAT PO IN PRINT-
ARE NOT BEING 35¢ ~ |out FORMAT
VsED. ARE NOT BEING

BT8 WORD' 104
IN THE PRINT-
DUT FORMAT IS
NOT BEING
USED.

PO

¥

MOVE USED WORDS IN BTB PRINT-OUT FORMAT
TO COVER UNUSED AREAS.

I © 812 813 814 618
-
RESET ‘ ‘ SET
PO30a | ‘ ‘ PO37H
811 612 WIS 104 O 100 ars 108 OM 101 ars 108 AM 102 ars 833 632 830 UIS
818 817 618 819
SET
- | roare
106 DM 101 avs 108 A 102 ars 108 DAA 103 ATS 835 832 830 WIS
820 ‘ 821 822 823
‘ SET
‘ i ‘ : PO3Td
069‘ 81304 LA 102 ars 105 M 103 ars j0s M 104 ars 837 832 830 U18.

‘ ‘ SETY
_J‘ ‘ PO3Te

108 A 105 ATS 039 832 030 WIS




" 828 829
/PO 4
& A\
“ 626 627 628 U)S 105 MA to AYS‘ 108 AM 101 ATS

Ot

T;Tl WORDS 1019,

102, 103, 104
IN PRINT-0UT FORNAT
(ARE NOT BEING USED.

MOVE USED WORDS IN. BTB PRINT-OUT FORMATY
T0 COYER UNUSED AREAS.

814 815

M 101 ars 108 O 102 ats 633 632 830 W)

818 819
SET
P03Tec

Y od02 ars 108 A 103 ars
822 823

SETY
Po3Td ]

635 632 830 WIS

M o103 ats 108 M 104 ars 837 832 830 U)

B T ——

8T8 WORDS 100,
101, 102, 103 AND
104 IN PRINT-QUT
FORMAT ARE NOT
BEING USED.
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830

RESET
P03Ba

831

B

830 831 UJS

831
RESET NO REMARKS
PO P037a IN PRINT-
Iba QUT FORMAT.
841 632 843 UJS
832 )
RESET
PO Pi3Ta ‘
36b

841 832 841 WS

REMARKS INCLUDED IN THE
PRINT-0UT FORMAT

INCLUDE USED REMARKS

AREA OF PRINT-OUT FORMAT,
IN THE MOVEMENT OF USED

BT8 WORDS TO COVER UNUSED
AREAS.

-

41

842

107 M 102
833

AT 108 O 103 ars
834

107 YV 103

63§

ATS 108 104 043 535
3t

ATS 108 105 643 535
838 :

ATS. 108 108 843 535

840

ATS - 108 107 843 538

| B, oo ARE S £rr e
s¢ TER, , ‘
ZO (i TESTING UNTIL CONDI TiON ss1 - ARE SUM ERF rig
o'w MM {661 113 892 992 644 WIS _ '
681  §YES 983 984 : 983 988 987
PLACE THE CON- PUT THE HSP PUT THE CLOCK SET 220
oI STANT IN EACTOR OPERATION RE- _ "TIME INTO THE | |INCLUDE
»ISTORAGE TO CAUSE ™| SUMED SUPERVISOR SUPERYISOR —#T0 IN S
HSP-PO TO REPLACE| | MESSAGE ON 8BTS MESSAGE FORMAT NESSAGE
113 380 983 750 089 AAAT 147 982 AN\ 10Z 8BTS 00 105 000 L35 100 ©99g YOU KO® 354 393

HSCL-W oN TYPEWRITER INDICATES THAT THE HSP IS NOW IN GPERATION AND READY TO PRINT STRIPS.




87T

YES
644 s

845

e W T
SRR R hatd A S

TEST FOR A
ON. TYPEWRITER

SPECIAL cannlrloﬂl oe

PUT THE BTB PART

842 843
PO\ oF pRiNTogr
e
DA 102 ars 108 ‘AAA 103 ATS 102 M eez
834
PO
. 38
BT 103 ATS 108 104 643 3538
838
- PO
38
DM\ 104 ats 108 103 643 535
838 |
. [ PO
38
O 105 ars 108 108 843 535
! 840
PO
1B
MA 108 ATS T 108 107 843 538 .
980 - M\A A2t HSP APO -
sst - ARE SUM ERr rlIA
T 762 N1 135 ool
1T 987 988
PUT THE CLOCK SET a2a 10 | SET
TIME INTO THE INCLUDE BOTH | SUB-ROUTINE
1 SUPERVISOR »T0 IN SuPYR. [—
. | MESSAGE FORMAT MESSAGES : a
"UUU"IJS U0 U9 YO0 KUY 354 383 088 )5 126 367 357 U)

OY TO PRINT STRIPS.

848

RESEY
Po4ta

050 649 650 VIS

ne
OF PRINT-OUT
H FORMAT TO TYPE- —'-{
; ‘ WRITER TRACK ‘
|
BET 10z MA o'z 815 10
850
ADD 1 TO THE
PO [ STRIP COUNTER P(
Ma 41
136 128 136 ADS
851
PUT THE DUPLICATE
i et MU SR
a1b FOR TESTS 41
875 AV eso0 TS
852 853
/ YES
£ 1S ANOTHER STRIP\ == | REST
" REQUIRED DUPLI- 0F P
. CATE T0 THE GNE FORM
PRINTED?
990 749[882 N1 5 soz N
838 T
RESTORE NEW ~ |nesro
JSTRIP'S TAILORED | lSTRIP
4 ROUTE TO WORKING 10 w0
TRACK TRACK
0z M 94z a1s g1z A

REENTER THE NSP PRINT-OUT

ROUTINE AT POINT CORRESPONDING

10 THIS STRIP'S ORIGINAL TYPEWRITER
PRINT-OUT ENTRY POINT.

RESTORE DATA FOR STRIP INTER




e ———E ST

R

]

—————

650 UJS

845 848 847 843
PUT THE BT3B PART PUT THE GSB PART PRINT THE STRIP
PO OF PRINT-OUT OF PRINT-OUT DATA ON THE ‘
a0 FORMAT TO TYPE- FORMAY TD TYPE- TYPEWRI TER
' WRITER TRACK WRITER TRACK
DET 10z M o'z 815 1 847 pes 982 MM o0°z sts 11 557 648 OES
850
ADD 1 10 THE
PO | STRIP COUNTER PQ
81a 47b
136 128 136 A0S
851
PUT THE DUPLICATE
PO STRIP COUNTER IN
ab WORKING STORAGE
FOR TESTS
875 MA sso are
852 853 854 853
/ ves | ‘ ‘
/ 1s ANOTHER STRIP\ = | RESTORE BTB PART REDUCE THE DUPE SET PO4TC
" REQUIRED DUPLI- L OF PRINT-0UT COUNTER B8Y 1 T0 .BYPASS
. CATE T0 THE ONE FORMAT TO BTB StRiP
JRINTED? COUNT

990 749(682 NIS

soz MA 10z e1s

637

RESTORE NEW
STRIP'S TABLE 2

RESTORE NEW
STRIP'S TABLE 7,

8
RESTORE NEW
[STRIP®S TAILORED
4 ROUTE TO WORKING
TRACK

T0 WORKING
TRACK

88z DM\ o4z w13

REENTER THE HWSP PRINT-OUT
ROUTINE AT POINT CORRESPONDING

87z MA 98z 1y

70. THIS STRIP'S ORIGINAL TYPEWRITER

PRINT-OUT ENTRY POINT.

TABLE 1, AND

XEJARKS TO WORK- |
] A

882 9771 126 835

852 849 844 U)5

REENTER

THE
TYPEWRITER PRINT-BUT
ROUTINE AT POINT
CORRESPONDING Y0 THE
HSP EMTRY POINY
ORIGINALLY USED 8Y
THIS NEW STRIP..

RESTORE DATA FOR STRIP INTERRUPTED BY HSP OUT. THE LAST STRIP HAS BEEN REPRINTED.
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R SETS, < st NN

682

" DKING ALL 23
| FIELD PATTERNS

FROMN GENERAL
STORAGE T0

PATTERN TRACKS

020 119 500 @90

RESET
Po4s

664 603 084 VIS

:

" ss
BRING THIS ADD THE PRINT
o of SENEMAL' = This Tabte T PO
45a | STORAGE AND RESTORE 4
07s DA se3 atL 748 985 985 ApM
‘X' MESSAGE ON PROPOSED
DEPARTURE, RIDER STRIP
IS PRINTED.
APREQ STRIP ON A PROPOSIOD
DEPARTURE FROM ANOTHER
CENTER. 5
ses
_SET POSEb
10 GET
TADLE 1
AND TABLE
2 .
. 977 730 347 ui3  734'733 710 UIS
“X* MESSAGE ON A PREVIOUSLY COMPLETED ENROUTE
FLIGHT PLAN. RIDER STRIP WAS JUST SEEN PRINTES.
' . PROPOSED DEPARTURE WIiH
‘| THE CONTINUATION ROUTE
0N HAND WKEN ORIGINAL .
» ¥ STRIPS WERE PRINTED. ~ RIDER
STRIP WAS JUST BEEN. PRINTED
T o en ’ 871
PUT THE TAILORED RESTORE THE _RESTORE
PO '\ . | reute Fron | TatLemeo con- | | TaiLeRes
45e TENPORARY = TINUATISN ROUTE 0 /TS ¢
STORAGE TO THE T8 ORIGINAL YORKING
eS8 o YORKING TRACK A
o5z AN esz s1s saz OAOA esz ars 08z 04z

THE CONTINUATION ROUTE FOR AN ENROUTE FLIGHT PLAN WAS ON
HAND WHEN THE LAST OF ‘THE ORIGINAL STRIPS WAS PRINTED. THE
RIDER STRIPS HAS JUST BSEEN PRINTED,

PROPOSED DEPARTURE

872 073 874 ’
SET PO11C SET PO23p SET PO48D
. | 18 BYPASS T GET THE ‘18 TEST For |
GATA N&T T APREQ cOOE CONTINUATIOR]
NEEDED : ROUTE i

534 550 873 USS 802 $88 874 UJS 691 888 875 WIS 65

‘A STRIP HAS JUST BEEN
PRINTED AS REQUESTED
8Y A CONTROLLER THRY
THE READOUT ROUTINE,
TEST FOR CONTINUATION.
ROUTE AND RIDER.

PO
45q



11 (11}
s ADD THE PRINT - RESET
(T3 | FACTOR CODE TO PO Po4ss
AL THIS TABLE 7 2%
AND RESTORE .
995 ATL 748 885 985 AOM §76 838 878 WIS
*X* MESSAGE ON PROPUSED
DEPARTURE. RIDER STRIP
IS PRINTED.
APREQ STRIP ON A PROPOSED
DEPARTURE FRON ANOTHER
CENTER.
17) '
SET POSBL
10 GET -
YABLE 1 .
AND TABLE
2 A
347 WIS 734733 T10 WIS
REVIOUSLY. CONPLETED ENROUTE -
nsTRIP nA: JUST BEEN PRINTED.
“PROPOSED DEPARTURE. WIiN
‘| THE CONTINUATION ROUTE
ON NAWD WHEN ORIGINAL .
'STRIPS WERE PRINTED. RIDER
STRIP WAS JUST BEEN PRINTED
..010; (320
AILORED "RESTORE THE . - | mestome. THE .
" 1 tarcemes con- | | TAtLeRres RreuTE
: o TINUATION ROUTE|—>1 T8 ITS ORIGINAL
o THE | 1o erisiNaL WORKING TRACK |
WORKING TRACK S e
sz 818 o4z NN o357 ers - 98z .94z 709 .87 . .

UTE FOR AN ENROUTE FLIGHT PLAN WAS "

OF ‘THE ORIGINAL STRIPS WAS. PRINTED. - THE
ST BEEN PRINTED. .
673 674 s
SET PO23b SET Pe4SH SET PO4tD
e GET THE[ .| Te TESY For T8 BYPASS
" APREQ COOE[ ] CONTINUATIO STRIP
) RauTE A COUNTER

802 588 874 U)S 681 868 675 UJS

v

‘A STRIP HAS JUST BEE
PRINTED AS REQUESTED
B8Y A CONTROLLER THRU
THE READOUT ROUTINE,
TEST FOR CONTINUATION:
ROUTE AND: RIGER.

851 049 499 VIS

a78

ARE THERE
MORE STRIPS
NECESSARY FoRr
THIS FLIGHT
PLAN?

o o et SO e LT

m 878

SEARCH TADLE 9

START SEARCH
0 FOR AN UNUSED
AREA

F TABLE 9 AY
"THE TABLE §
~ START ADDRESS

ooF 150 | 889 35 187 DA) 995 ars gso1 M gse AN
s80 | = 890
YES
7 HAS ANOTHER SET PER
[ TABLE 7 BEEN NACH I NE con
BUILY F6R THIS - ERROR - THE
FLIGHT PLAN? COOE : 1F
224 118 Glp 124 432 UIT
N ‘ ‘
PROCESSING TEMPORARILY
COMPLETED UNTIL THE
CONTINUATION ROUTE IS , .
RECE!VED.
(T} 892 (TE] e
YES .
HAS A CONTINN 7= | PUT THE CONTIN- PUT THE FIRST
UATION ROUTE UATION ROUTE ON JUNCTION OF
- BEEN RECEIVED “WORKING TRACK CONTINUATION -
FOR THIS FLIGHT "FOR PRINT-OUY ROUTE INTE
PLAN? WORKING STORAQGE
1s0] 8es 235 85z A e4z 8BTS 100 AV gs6 TS 69
N 898
[
SET
MACHINE
ERROR
CODE |

5 846 124 380 WY

SEND A PROPOSED
-{OEPARTURE ICN TO
ThE ADJBINING CENTER.




— L . T R NI T -

877 678 879

UNUSED
START SEARCH SEARCH TASBLE 9
OF TABLE 0 AT | FOR AN UNUSED 1 <p
"THE' TABLE § > AREA
- START ADORESS
889 219 187 A pes :rs 991 MA o809 arn 819 LA AW sps
= 90
Y YES ‘
STHER ‘ SET PERFORM TIME
BEEN MACHINE COMPUTATION ON
A THIS - ERROR ‘] THE NEXT TABLE
LAR? CODE 7 FOR THIS FLIGHT
224 113 GUp 124 432 WIT
-NO
PROCESSING TEMPORARILY
X\  [COMPLETED UNTIL THE
3 CONTINUATION ROUTE 13
RECEIVED.
892 893 604
YES
PUT THE CONTIN- PUT THE FIAST SET Pe4sd 80 Te SET
“YATION ROUTE ON | JUNCTION OF T8 TEST FoR ; UP DATA
EIVED "WORKING TRACK CONTINUATION »{ 1CM AFTER FOR A
FLIGHT FOR PRINT-0UT ROUTE INTQ  RIDER RIDER STRIP
WORKING STORAGE
895 235 95z A e4z 875 100 AN 060 AT 685 883 731 U)S
= 695 808
Ne NS -
1 PRSCESSING TEMPORARILY
SET COMPLETED &N THIS
MACHINE FLIGNT. WMORE PROCESSING
ERROR INNEN THE DEPARTURE
CODE - (TINE IS RECEIVED.

)5 848 124 380 UJT

EPARTURE iCN TO

:END A PROPOSED
THE ADISINING CENTER.

Appendix X

Page 7 0f 10




080 oet 802 o8y ¥ 634
PLACE PAD CHAR- ADD 80 INUTES ‘ PLACE COMPUTER
ACTERS N TABLE T8 THE LAST FiX FLIGHT NO. IN
9 FORMAT FoR TIME ANB PUT IN TABLE 0 FORMAT
FUTURE ERASE TABLE 8 FORNAT AND STORE THIS
RECOAD
169 DM esA ATS 000 000 101 LSS 152 878 80 ADS 000 303 000 LSS 989 079 889 SVM 977
BUILD AND STORE A TABLE 9 RECORD- FOR FUTURE ERASE OF ALL THIS FLIGHTS STORED BATA.
YES
701 102 703 104 708
BRING THE COOR- PUT THE CORADIN- PUT THE $BC PUT THE DEPARTURE| | PuT
BINATION FIX o ATION FIX TABLE WiTH TRE COOR- L L IPoinT ANB ATR- L | woRs
TABLE 7 OUT OF 7 ADDRESS WITH DINATION FiX CRAFT IDENT. WITH[ | OR ¢
"GENERAL STORASE THE TABLE 7 DATA TASLE 7 BATA THE TABLE 7 DATA | | Tam
o0 073 708 ms  swe MM ses atL' gy AMA sy ats| 977 esF 108 s 970 DA eso ats w71
REPLACE THIS FIX DATA WITH THE COORBINATION FIX DATA FOR RIDER STRIP PRINT-OUT AND/OR ICH.
108 710 M 112 713 7"
~ YES
RESET SEPERATE THE 1 17T TINE T80 \ S
PesTa CTIME FACTOR FROM SEND THE ICN?

710 709 710 WS

e

THE CLOCK TABLE

RECORD FOR
COMPARISON
000 000 107 L3S 198 131 091 su§ 978 99t 7&0 ris
7 L1}
18 !

392 ®92714 Uls

m

- START SEARCH SF
TABLE § FROM

- THE. YABLE ¢
START ADDRESS

SEARCH TABLE ¢
FOR AN UNUSED
AREA

1867 OV ees ats

FLIGHT LEAVING THIS CENTER'S AREA
BUT NOT ENTERING A CONPUTER EQUIPPED

LENTER'S AREA.

ALL "STRIPS, INCLUDING

"RIBER STRIP WHEN CONTINUATION RQUTE
‘==?"=§'HANU AT THIS TIME, NAVE BEEN

t

TRIP REQUESTED FOR REPRINT
AS SEEN PRINTED , INCLUBNING A RIDER STRIP
F THE ROUTE NAD A CONTINUATLON PORTLON.

150 N ses ATk

BUILD AND STORE A TA



884

FLIGRT No,

|
TABLE O FoRM
ANG STORE TN
RECORD

PLACE ‘ACM’

MESSAGE FOR

SUPERVISOR IN
878

o a

SETY
S$UB ROUTINE

151 W
[T}

IS THiS FLIGRT
LANDING AT AN

APPROACH CONTROL
EQUIPPED FIELD?

100 ATS 347 367 381 WSO
YES

T e ————

LSS 'ses 970 880 SYN 977 188 700 238 980 750 [887-2)5 W0 751 a8 18 9% 52 341 U
ATA. 887 YES
“SET POSTY
0 END
 PROCESSING
AFTER RIDER
‘TESTS
347 709 700 UJS
104 708 708 07 708
Ne
PUT THE DEPARTURE PUT THE 18T PUT THE 2ND PUT THE COOR- /' WAS THERE MoRE
"n- POINT AND AIR- L 1 WORD OF REMARKS VORS OF REMARKS DINATION FIX | ROUTE ON A COK-
( CRAFT IDENT. WITH U L'S WITH THE o Ug wiTH THE DATA ON WORKING | . TINUATION MESSAGE?
\ THE TABLE 7 DATA TABLE 7 DATA " TABLE 7 DBATA TRACK
saf 970 DA sso ats w71 A eer ats 972 A se2 ars’  sez A 07z 18 soe 168 | 724 1T
RIDER STRIP PRINT-LUT AND/OR iCN. YES
713 114 118
YES
)T TINE T8 REPLACE THE SET TT15b )
} THE Lcw? STRIP SEGMENT Te 6o T9
1 COUNTER WITH THE 1cM 58
1CM SEGMENT ROUTINE
_ - |coUNTER
M| ms %2 B3z 114 uis 918 97% 303 S48 820 828 733 U)S
LU m - 718 120 m 122
UNUSED |-
I SEARCH OF | SEARCH TASLE S R PUT THIS FIX PUT THIS FIX PUT THE COMPUTER
: 9 FROM FOR AN UNUSED TINE; IN ‘ TABLE 7 ADDRESS ‘ FLIGHT N§, IN
TABLE § AREA MINUTES, INTB [—®~1 INTO TABLE § - TABLE 0 FORMAT
I ABDRESS | TABLE § FORMAT FORMAT AND STORE THIS
: , RECORD
Voses ats 130 A ess Atk 718 A AW ses 978 988 101 S45 973 AN\ esa ATS o0 303 000 (S5 889 879 see VM

TRIP
N.

BUILD AND STORE A TABLE 8§ RECORD FOR FUTURE ICM.




e e e o e e e SO

PLACE ‘ACH’

- SEV INTERIN STEPS |
' MESSAGE FOR SUS ROUTINE IESSAIE‘IOEYINE
SUPERVISOR N ‘ a ‘ ROUTINE IS AVAI
" STEP 6887
151 M 12« ATS 347 367 351 WIS
YES
0e? = sse
T Ne
) IS THIS FLISWT
! LANBING AT AN
s APPROACH CONTRSL
EQUIPPED FIELD?
18 W0 751 898 218 9% 992 347 WIS
T3
01 - ' ‘ 708
. : ')
PUT THE.COOR-. £ WAS THERE WORE
(s DINATION FIX | ROUTE ON A CON-
€ DATA SN WORKIN . TINUATION MESSASE?
TRACK .
18 esz A 07z ers s6s 166
-3
120 B RR 1 142 123
$ FIX PUT THIS FIX ) PUT THE COMPUTER SET
N TABLE 7 ADDRESS FLIGHT NO, IN MACHINE
, INTS o4 INTO TABLE § —o TABLE § FORMAT ERROR
FORMAT FORMAT AND STORE THIS CODE
‘ RECORD .
101 545 973 OAA ssa ATS 0o 303 000 LSS 989 979 888 SVM g 124 38 fUsT

N LIEU OF AN APROACH CONTROL
. VF AN _APPROACH CONTROL MESSAGE
LABLE, IT WOULD BE ENTEREDe FROM
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ARSI AR T L

N " e R T T et VIS SV £ e s P g v Sompbeian s o s

124 725 726 127 120

e ‘
HAS THE CON- # | PUT THE TAILORED PUT TAILORED PUT THE 181
TINUATION ROUTE ROUTE ON THE GSBf __ | CONTINUATION | JUNCTION OF CoN-
QEEN RECEIVED? ‘ ROUTE ON WORKIN TINUATION ROUTE
TRACK FOR PACK- IN WORKING
ING & PRINT-0UT |  |sTemAcE

950 150224 228 94z D\ o8z B1s  e5z AM ssz 815 100 AM 980 AT

REPLACE TAILORED §
ROUTE FOR FORMATIN

NAL RSUTE WITH THE TAILORED COXTINUATI

RiG)
@ RIEDER STRIP.

THE RIDER STRIP WILL  CONTINUATION ROUTE
BE PRINTED LATER AND RIBER STRIP ARE
WHEN CONTINUATION NO LONSER REQUIRED.
ROUTE IS RECEIVED.
133 140
RESET SET IY2¢ TM
PO POSEs ! PO TALLER BNLY
58 58a FOR ICM
740 733 Y40 I8 813 837 838 WS
134 738 738 137
DEVELSP TABLE 2 PUT TABLE 2 oN PUT CONTINUATION
| ADDRESS & BRING J{WORKING TRACK o) ROUTE o0 woRKiNG|
j TABLE 2 BUT OF TRACK

GENERAL STORAGE

i 307 000 000 LSY o7 150 995 AoL ez OO\ eez svs o4z A\ ssz TS

INUATIEN ROUTE RECEIVED AFTER ALL SRIGINAL STRIPS HAD BEEN PRINTED WiTNOUT THE
CONTINUATION ROUTE PORTION. THE RIDER STRIP WAS JUST PRINTED WITH ALL OF TNE CONTINUATION
E PORTION. BOTH ROUTES WUST NOW BE TAILORED TOGETHER FOR ICN. ) B




17

728

e g Fer a2t

729 130
PUT TAILORED PUT THE 18T PUT THE TAILORED SET PR4Se
CONTINUATION o | JUNCTION 9F CON- ROUTE IN TEMPOR-] T8 RESTORE
ROUTE ON WORKIN TINUATION ROUTE ARY STORARE ‘ROUTE 10
TRACK FOR PACK- |IN WERKING UNTIL RIDER IS ARIQINAL
ING & PRINT-OUT |  |STORAGE PRINTED TRACKS

952 A 04z 818

100 MA 980 ars

esz M\ 99z s

609 883 731 WIS

LORED ORIGINAL ROUTE WITH. THE TAILORED CONTINUATION

ORMATING RIDER STRIP.

738 137 738 i 139

2 PUT TADLE 2 ON PUT CONTINUATION PLACE SPACES AT SET 7124 10
NG _|wenking TRACK ROUTE ON WORKINS END UF CONTINVA- SET REMARKS,
¢ > TRACK ™1T10% ROUTE FOR 90 TIME

8E YAILORING CONY, AND
aoL ez DA\ esz svs  eez DDA sz osts 747 AM) ese ats 790 037 838 VI3
AL STRIPS HAD BEEN PRINTED WiTHOUT TWE

WAS JUST PRINTED WITH ALL GF THE CONTINUATION
SRED TORETHER FOR I1CH.

LK) 132

SET POSh T SET P84ib

BYPASS DATA o] JO BYPASS

NOT NEEDED - STRIP
COUNTER

330 3027132 WS

681 640 408 U)S

e Ak VR 8% o

R R ST



131 732
SET POSh T0 SET PO4ID
0 BYPASS BATA 16 BYPASS |
5/ NOT NEEDED STRIP
- COUNTER

530 502 732 U5 851 640 499 us
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128 AAIAIAIAIAIALA A (AL [A 1 constant.

131 XIx|x|xlzx|z|olo]|o]e |0 |p The current Clock Tabie
record for this ten
minute period.

136 ‘—nét ﬂseé —l- r |X [XIX |X |X |r Strips printed counter.

159 AJAAIAIAIAIAIALALA A |A Spaces comparator.

152 ploialn 1o (o(p|p!e]e o le Time update constant.

158 ilg S R ER O P F P SDC comparator.

163 L)L 4 g1 |1 |4 }i . < |1 Pads constant.

166 iJifi iz |cyT|TiY |i|i ‘i Continuation route comparator.

167 Alalalalrfr|2 FACACRL A Table 9 starting address., .

747 - lalatalalalalalalafa Route fill constant,

748 1 i i (i ji i i |14 i P )i Print constant.

749 S O & S 5 S 6 S 5 S 16 S I S I A 3 A A Duplicate strip comparator.
and update constant.

758 Jolvie s e [elaTala e [ OVER comparator,

752 AlAlA AL i fdji[ifdi]? |4 Color code comparator.

753 i i i i1 i jifdifi]i Coordination fix
comparator.

[ 754 AR REEET: Continuation route
. comparator.
755 P i |d i Ji|i|i|i|[i]|41|i]i ]| Proposed comparator.
756 i 4 )i Ji JijijJi]ijAIA|A]A] End of route comparator.

S

The remarks beside the above constaats and factors define the prime purpose

as used in this routine. The flow charts will define any secondary usage

of these locations.
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APPENDIX XI

INTERCENTER MESSAGE ROUTINE

!

I
e e it



LIME PO,

441

TEST OUTPUT
PAPER TAPE
SYSTEM FOR
READY

i 030 442 | 441 TDS
’ NOT READY

PRESET
4. 16 §TRESEL
\ bA
5.
454 984 985 988
TEST FOR TEST FOR '
READ GENERAL MESSAGE KING MESSAGE KIND Rt aND
6. STORAGE W M €10
Siomc OUTPUT TRACK
ROUTINE

114 080 984 150 994 431 | 980 15 978 432}981 2J5 43300 038 ars

KIND ‘M’ KIND °N'




442

TEST FOR
SPECIAL OUT
ON PREVIOUS
MESSAGE

030 555) 518 DES

('iii:l’ PREEET__.‘__
\
(> \

), ( ) RENARKS
‘ \‘o REMARKS
\\
988 087
o\ | imesenye b
QUTPUT TRACK 106 6 LS
' ‘ U v W

443

CLEAR DUTPUT
TRACK

A MA o3z ces

448

444

445 I

L

READ INTERMEDIATE[
| o] STORAGE PATTERN

TEST FOR
 REMARKS

X01 198 20X LAL

STORE REMARKS
ON QUTPUT
TRACK

87w YW\ oam BTS

988

971 150 O cre g

450

SUB-STATION ADDRESS
| AND STATION DIRECTI?
~ CODES MASKED 10

REGISTER A

877 430 980 NKS

. TION FIX ON

us 330 038 ars 210 208 308 L85

i *N°*

ouTPUY YRACK

STORE COORDINA-

433 974

035 ADY

JuNp 10

992 802 4355 WS




s I 1 L

4

SETY

IF NO REMARKS

STORE GENERAL
STORAGE BUFFER
PATTERN

471 488 450 125

153

| ALRCRAFT
TYPE T0

443 448 w
'5552.'.3" STORE INTER- L I :E:gm
. MEDIATE STORAGE
L PATTERN PATTEM |
SUR— j
20X LAL 971 150 DD cee 98z MY\ gow p1s X01 195 00X LAL
450 451 452
SUB-STATION ADDRESS SUB-STATION ADDRESS
AND STATION DIRECTING fopmd AND STATION OIRECTING
CODES MASKED 10 | CODES + GUTPUT
REGISTER A CONSTANTS. TO OUTPUT
‘ TRACK
877 430 980 MKS 990 981 008 ADS
989
JUMP YO

982 992 435 WS

sz M\ sy 1S

-OUTPUT TRACK

96D 03H 111 VM5

Appendix XI -
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LINE MO.

1.

5. 117

488 as8 457 458 )
SPEED T0 ALTI TUDE AVRCRAFT TRACK SWI TCH CLEAR
0UTPUT T0 OOTPUT  fee————tmd IDENTIFICA- |f————snd OUTPOT PAPER — ] oUTPUT
TRACK TRACK TION TO TAPE TRACK TRACK

OUTPUT TRACK
96A 03K 111 VM3 908 03t 111 WS “g70 O 03F ATS 131 555 459 DES O A o032

ADDRESSOR AND
KIND ‘W* TO
OUTPUT TRACK

435 038 987 V1§

4682

ROUTE TO OUTPUT
TRACK IN REVERSE
~ TAILOR

ses O\ o3z srs

415

o

000 000 201 LSS

483

TEST COORDINA-
TION FIX FOR

ALRWAY OR POINT
10 POINT

978 1501487 2)9

ALRWAY AND

LS

Lataone [ EQ E?
V W

POINT TO POINT

464

u81 082
ADDRESSOR AND STORE PROPOS
KIND °N' TO

. BUTPUT TRACK

‘TIME ON OUTP
TRACK

43¢ OO0 o038 ars

485

LSh—ad FIX TO BUTPUT

COORDINATION
 TRACK

660 109 101 LSS

487

438 878 OIN ADS

468

COORDINATION
] FIX T0 OUTPUT

EA EA
5 1L
V W

000 105 101 LSS

418 a7
ragams, | [
D .
READ 5 LS
L U

97C 150 095 ADL

105 000 000 LSS

990 038 306

4

489

JUME_TO

TRACK

437 979 O -ADS

478

TEST FOR
‘INY® AS

STATION DIRECT-
INS COOE

977 185

- 114

|

982 982 466

479

INCREMENT *
INTER-CENTE
MESSAGE COU

137 128 137

485

e ——————

INCRENENT ‘2
* INTER-CENTER
MESSAGE COUN

. N

137 158 13



458 439 480 481
© TRACK SWITCH CLEAR ' ROUTE T0 " PRESET ADD DEPART-
] OUTPST PAPER L———d oUTPUT GENERAL K URE POINT
TAPE TRACK TRACK | STORAGE ‘ T0 ROUTE
" BUFFER \ |
131 555 459 DES 0 YA 032 ces 982 98 481 HLS \\ 980 870 960 &
\
! 982 8823 \
' SET \
\DDRESSOR AND STORE PROPOSED \
(IND *N' 10 TIME ON. OUTPUY
UTPUT TRACK #{ TRACK —
¢ O\ o038 ars 990 035 308 VM3 482 480 455 UJS
8% 488 470 412
RESET
COORDINATION ‘ PRESET " REMARKS CODE TRANSMITS
FIX 10 OUTPUT —_— ———— ' 10 QUTPUT INTER-CENTER
TRACK \  TRACK MESSAGE
e ——
\ .
436 078 03N ADS 1882 992 470 UJS \\ 438 038 472 V15 031 558 473 D
\
488 488 \ an
Cgume o} \
COORDINATION END OF MESSAGE

FIX 70 OUTPUT

TRACK

437 979 O -ADS

478

TEST FOR
"INY' AS

STATION DIRECT-
{N§. CODE

892 992 468 UJS

479

CODES TO
OUTPUT TRACK

o

430 039 103 WS

INCREMENT °ZDC*
INTER-CENTER
MESSAGE COUNTER

,
—o—{&}

137 128 137 ADS

485

487 480 487 UJS \

488

INCREMENT "Zny*
| INTER-CENTER
MESSAGE COUNTER

JUMP_T0

137 158 137 ADS

224 992 480 VS




i

438 038 472 VTS

71

END OF MESSAGE
CODES 1O
OUTPUT TRACK

430 038 103 WNS

481

ADD DEPART-
URE POINT
- 70 ROUTE

960 870 880 SUS

\
\
470 4712
REMARKS CODE TRANSHI TS
&4 70 OUTPUT | INTER-CENTER
TRACK MESSAGE

021 58 473 DES

413

TEST FOR
CONTINUATION
MESSAGE T0 BE
SENT

osn 150 O cpe

474

SETY

1F NO 'X°

481 480 475 )28
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" LINE NO.

1.

2%

o 482 @ 484 ,
JUNP T0
EA ADD *1EM’ SENT® RELOAD
CODE TO TABLE
-t ] EXECUTIVE
‘18 LS I ‘ ROUT INE
M PATTEMNS
NORMAL
e———————
110 006 000 LSS 432 987 987 AOM 020 118 500 880 111 380 980 °
487 488 489 4900 M1
e B e N Frre o I i R P
| TRANSFER ‘ 10 8L
PATTERN PATTERN BUFFER - 8LOCK THRANSFER BUFFE
TRANSFER
L ‘ SUFFER ,
X001 198 20X LAL 982 M aox 15 MA M 102 ces 970 10H 107 VNS 070 DA 1oF
498 501 502
DEMAND
ADDRESSOR AND TEST FOR OUTPUT\ OUT | TRANSFER BLOCK TRACK SWITCH
MESSAGE KIND READY AND SPECIAL TRANSFER BUFFER | .| OUTPUT PAPER
T0 BLOCK TRANSFER OUT ON PARENT 10 OUTPUT TAPE
BUFFER ‘ MESSAGE
031 s5s| s21 DES 102 MA 03z s15 131 sss S0

439 YN 108 ats

' SPECIAL OUT

139




484

JUNP T0.

NORMAL \

" :.oo 980 750 \\\

\ O\

AFTER ERROR

AFYER ERROR

490 401 482 483 494
AT B T gy O T N A A B P
| Si8CK THANSFER BUFFER | '8 8 11LS TRANSFER BUFFER TRANSFER BUFFER
TRANSFER ‘ U v W :
SUFEER
970 10H 107 VM5 o0 M 10F TS 208 308 111 LSS a3 DM rox ats gk AW 100 ars
501 502 503 504
o [
UT | TRANSFER BLOCK TRACK SWITCH CONTINUAT1ON ERASE FIRST WORD

—p» TRANSFER BUFFER

1

\

\

10 OUTPUT

o] OUTPUT PAPER
TAPE

—d ROUTE TO OUTPUTY

OF CONTINUAY{ON

" JROUTE TRACK

10z M

037 813

131 533 503 DES,

o5z M\ o3z ers

150 95N 47V BTS

485 488

L R EA PADS TO TII
7 7 11 LS Taknseer 8
Uuv W

207 307 111 LSS o1




ALTITUDE
sLocX
BUFFER

———

0L ATS

)

|4b

495

L R EA

—™7 7 11 LS

uv W

4986

497

PADS TO TIME
FIELD ON BLOCK

287 307 111 LSS

- TRANSFER BUFFER

L o] ADDRESS AND

- SUB-STATION

488

REGISTER A AND
FUNCT!ON CODES

STATION DIRECTING
CODES 10
L REGISTER A

T0 BLOCK TRANSFER
BUFFER

1 A 105 ats

877 430 990 MKS

990 981 100 ADS

Appendix XI
Page 3 of 6




LINE NO.

1.

TEST SUPER-
ViSORY TYPE-
- WRITER FOR READY

000 819 518 105

518

READY

BUFFER ROUTINE

READ 10 - STEP
GENERAL STORAGE

14 180 8% 750

505 508

QUTPUT TRACK ERROR AND

T0 sLoCK TYPEWRITER
TRANSFER BUFFER - FUNCTION CODES

70 BLOCK YRANSfi]

TEST FOR
FIRST SIDE OF
OUTPUT TRACK

030 989 {520 235

RETRANSNIT
| CENTER MESSAGE

PREVIOUS INTER-

77

520

031 556 682 DES

TRACK SWITCH
AND RETRANSMIT

CENTER MESSAGE

PREVIOUS INTER-

127

13t S50 982 DES

BUFFER
03z M 10z srs 440 MY\ 109 ars

523 980

SET
GENERAL STORAGE
R ‘
BUFFER ROVUTINE K — — 133a Iab
A\
: \ ON 65D M
114 120 980 7% X11 144 38X LAM
\
\ 524
\
SEL,
\

515 984 580 UJS

507
EXIT \
2\

508 387 351 WS \

\

\

\
I30b
881 982
SEY

TRANSFER SET
on 122¢ > (I22

ON 6SD

gas A\ 080 ATS

X1) 145 38X



881 082 983
& RETRANSNIT ‘ INCREMENT ERROR FLAG TO
PREVIOUS INTER- . INTER- CENTER SUPERY ! SORY
CENTER MESSAGE MESSAGE ERROR TYPEWRI TER
COUNTER
5 031 556 982 OES : 140 128 140 ADS ses M o0 ars
520
TRACK SW) TCH
AND RETRANSMIT
————= PREVIOUS. INTER- |
 CENTER MESSAGE
131 558 882 DES
507
_—_.‘ -
EXIT
\
508 367 351 U5 \
\
\ 511
\ ‘ SET
@ ' @ ﬂ‘
‘ T
528 367 351 WIS
981 002 883
‘ SET SET
TRANSFER SET | 4
™ ror 122¢ |
ON 65D M
l ges O\ 989 AT X11 145 38X LAN 987 M\ 441 ars

804 985
TRACK SWITCH
SUPERY|SORY
TYPEWRITER >- ‘
. AND PRINT
101 557 985 OES 308
500 508 510
INCREMENT TRACK SWITCH

INTER-CENTER
MESSAGE ERROR

OUTPUT PAPER
TAPE

|~

COUNTER
140 128 140 ADS 131 555 510 DES St
\
984
SET
——
\
\
517 484 441 WIS\
\
\
\
\

bt



884

TRACK SWITCH
SUPERYISORY

NOT READY

SEY

8 TYPEWRITER

- AND PRINY

101 57 085 GES 505 442 008 ()5 030

508 510
. 1

T TRACK SWITCH
NTER OUTPUT PAPER -
ERROR TAPE
140 ADS 131 5§35 510 DES S11 %07 %05 WS

(@9

G

TEST OUTPUT
P FOR READY

442 988 TOS
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LINE NO.

NOT READY

517 901 982
READ 10 - STEP s vsony N | ennor rLae © ERROR FLAG
GENERAL STORAGE TYPESN! TR Fon 10 BLOCK | o] 10 BLOCK
BUFFER ROUTINE EADY TRANSFER TRANSFER
: ] BUFFER : DUFFER
114 180 930 750 000 981 080 TDS ss0 MM 100 ars gss MM 101 ars 10
NOT READY
521 522 980 881
;53;'y|sn.y RFA”' READ 10 - STEP
TYPEWRITER GENERAL STORAGE FIRST S| 06 OF PR —
FOR READY BUFFER ROUTINE OUTPUT TRACK NESSAGE
000 522 321 ToS 114 100 880 750 030 086 | 520 219 031 556 082 OES
520
TRACK SWITCH
AND RETRANSMI T
PARENT MESSAGE
131 588 9082 OES
512 513 814 315
S P ———————
Mo | en st e
' 10 BLOCK ‘ A BLOCK TRANSFER 10 BLOC
TRANSFER BUFFER BUFFER TRANSFE
EXIT |
440 109 102 VNS 514 387 331 UJS 95z M\ 10z 1S 40 108
880 981 982 883 984
TEST FOR SET ST ——
SPECIAL OUT ON TRANSFER SET : JUMP 1
e | TER 12 [ 22a) |——nf £XA2
oneso M| oneso M| —
031 555 X11 144 36X LAM pos Y\ o0 ATS X11 145 38X LAN 11 380

518 DES

I25




2

RROR FLAG
0 BLOCK
RANSFER
UFFER

s MM\ 101 ars

081

RETRANSN{ Y
PARENT
MESSAGE

31 556 882 DES

ACK SWITCH
0 RETRANSMI T
\RENT MESSAGE

356 982 DES

» 515
T R e,
ACK TRANSFER [ 10 BLOCK
FFER TRANSFER BUFFER

MA oz ets 440 108 102 WS
3 984

SET
suwe 1O
—— EX42
esy M

145 38X LAM

210 387 st

982

084

INCREMENT
INTER-CENTER
MESSAGE ERROR

- COUNTER

ERROR FLAG TO
SUPERY| SORY
. TYPEWRITER

TRACK . SWITCH
SUPERVI SORY

T e

TYPEWRITER
AND PRINT

140 128 140 ADS

518

111 380 980 730

Xt

$10 387 381 WS

s89 0 000 at1s

101 557 985 OES

E

T T e

512 500 968U

524 523 987




!
|
NOT READY
5 088 87 988
| : SET ;
TEST 0YTPUT
RV SORY ) [ PASER TAPE FOR \ ReADY
wRITER — —— — (I30a) READY 123
PRINT | |
— !

57 903 DES $12 500 006 -UIS 524 523 987 WIS 351 507 988 WIS 030 500 988 TD5
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"CONSTANTS FACTORS AND WORKING STORAGE FOR INTER-CENTER

MESSAGE ROUTINE,

ON HIGH SPEED DRUM:

S | COMPARATOR

>l

% |OUTPUT CONSTANT _

COMPARATOR

B S

COMPARATOR

sl o>
SIS

OUTPUT CONSTANT

Cliptrirlcle

OUTPUT CONSTANT

clelo|rlv e
TR IzT={-1=zle [

NN EEE

OUTPUT CONSTANT

il > o i Ll e
W P PN ) PR P P
HlalajalrlsI>»

"PAD''"FILLER

.
L]
=N

o e I I

""PAD'"" FILLER

-l
e

AfA "REMARKS" OUTPUT CONSTANT

e ] [

A |QUTPUT CONSTANT

I3 Sl IS g W N P e Sy Sy NSy P

olvlwmliv]lanuls]wlv]i~]lolo

HFlojwlwjviw]vlw]wlw]n
T vl sl il
K-\)D@H.H.D

[ =

Hi{oir || Pl

Di} D’J. e DD I>;-l. ';‘.l._,

N

Q
mio ]
.—A-DDO

claM

a1
©

ERROR CONSTANT

ON GENERAL. STORAGE DRUM

9ls ot /] z2lrizis]c]almlale |r |l |cONSTANT FOR 136

LconsTANTS FOR 135 - |

CONSTANTS FOR 140

O
)
)
"
)
=z
>
[aa !
Q
=
=1
Lo ]

Alajajala ‘ . -
‘ ‘ CONSTANTS FOR 134

CONSTANTS FOR 125
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APPENDIX XII

DEPARTURE/MODIFICATION ROUTINE

o )




434

430 431 432 433 .
" {1 1| ADDRESS " | ROUTE To BTB DEPARTURE - | AIRCRAFT 1
L] 70 GSAR ~ o] FIX TO G5B | rgné;;ncmonv [
10 100 000 LAS 862 (YY) 668 B8BTS 107 [Y¥Y 888 ATS 071 [YY\ @8A ATN

892 892 431 U)§

448 447
SEY D10b TO SET D11b 70
PROCESS ALTIFUDE STORE ALTITUDE
- CHANBE
477 476 448 U)S

478 470 447 WIS

YES
%
445 448
IS ALTITUBE , 1S SPEED
CHANGED? CHANGED?
873 588 448-£)6 973 587 | 451 115 45t 458 | 458 SPS
# NO
YES FIND
448 450 48
SET pi0b TO. SET D12b 10 NO F
' PROGESS SPEED  |awd STORE SPEED ot
CHAHGE i
477 470 450 UJS 480 478 451 UIS o I
460 481 482
NO
" NEW ROUTE T0 STARTING T Vil | |REMARKS ADDRESS Z (17
" BTE l»1 ApoRESS AND bl ALTI TUDE AND ‘
h TYPE T0 BTB SPEED TO BB
’ ' g s . |
| 98z DM 10z 8y5 oes VN 108 ats  ess AN 109 ATS 100 S92 (485 1S
I . -
| YES
457 h 459 _ . , 485 :
| RESET ' T 11 10 STORAGE $ET 0210 10
2 ‘ )
1 ROUTINE
’ e ————————
982 102 484 835 532 530 484 U

459 457 4% WS




e b e e e

438

TEst Fon oLD
el - . LB
g REMARKS

488 484 437 YIS

YES LT

434 as | & 437 IYTR ir 442
YES {

AIRCRAFT ARE THERE S THIS SET D17¢ TO PROCESS SET D160 TO B¥FA
o IDENTIFICATION RENARKS? MODIFICATION MODIFICATION OF [ o] STORING. ROUTE
10 6SB ™ OF ENROUTE ENROUTE IN TRACK 90b

\ FLIGHT? '
871 DY\ g8A ATN 977 150 437 U5 102 150 324 us 974 588 441 2J5 547 471 442 -8J9  4T1 488 445
YES
438 439 440
SET D170 T0 'SET 08b T0 STARTING FIX
of PROCESS. ROUTE. | REVISE T .11 |a] T0 STORAGE
CHANGE ‘
488 471 430 U5 480 457 440 UJS 10T 040 445 538
451 452 ‘ 453 454 455 458
bt L e R L T R TR e
a8 L f < bt 0. ST :
* ™ L1  ADDRESS 70 | |
GSAR .
451 458 | 458 sp5 989 M\ s70 Ats 095 MM 075 ATS 000 000 201 L3 975 181 985 seL 095 MM\ g4z ATs
NO
FIND
458
NO FIND IN
D5 #1T | ERROR
¥60 135 100 WIS
484 487 2 413 a4
SET D8 T0 U REMARKS ADDRESS CLEAR REMARKS
>|RESTORE REMARKS [*1 P11 1 T0 GSAR ] TABLE -
ADDRESS =R
'|ass 235 468 475 472 UJS 111000 000 LSS 108 153  £95 ADS 000 000 987 COM
= ‘ YES
YES ‘ ' #*
48s 488 488
o et e Ll
: 0 DIRECT :
~*1 rouTiNe - 818 FOR INTER-CENTER
: MESSAGE

532 530 484 U5 , 108 150 480 23S 873 108 108 845 577 608 470 uls

_— R N N - [ e e e e




Aotonrs e e 8 i i s o

e FUUE—IT SRS
3
i1 442
YES
. = ISET DJ7c TO PROCESS SET D180 TO BWPASS
MODIFICATION OF ] STORING ROUTE
ENROUTE IN TRACK 8b
] 547 4T1 442 8IS 471 488 445 dJS
440
b TO STARTING FIX
Ik Y] Jon-10 STORAGE
440 UJ5 10T 04D 445 535
456
T Il ADDRESS
11 el 30 STORAGE
 soL 095 M 042 ars
47 414
" | REMARKS ADDRESS CLEAR RENARKS
1 T0 GSAR ™1 TABLE
LS5 108 153 005 ADS 000 000 98Z CCM
469
SET D32b TO

STORE REZARKS
FOR INTER-CENTER
MESSAGE

45 571 608 470 IS

:

T 3 iy e o -

FOR USE WITH CUE
‘W’ OF INSTRUCTION
442 SHOULD READ 448.

470 475 470 WS
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O
I

——

ef g, e oy

478

RESET
Dita

418

478 478 478 V)5

‘8713 804 479 535

,

OLD ALTITUDE
10 ¢S

10a AW\ e84 ars

411

NEW ALTITUDE
70 @SB

478

41 479 481 115

RESET ‘
012a

‘ 480
NEW SPEED
' 19 eS8 - - .

481

OLD SPEED
10 6S8

100 MM o

483 470 483 VIS 473 98N 482
488
SPEED AND
_ ALTITUDE TO_ |
STORASE
| 100 MM 973 ats o014 S8s | 523 18
'NO
a1 490 493 404
. REest SET p24b T0 | | ser o23b T0
L l . ERASE T.vLi's Lol ERASE T vii's [
|
405 471 495 U)Y 874 191 ]| 493 118 511 808 404 UJS 518 504 485 UJS
NO
: 81 2 443
SET 21b 10 SET 208 T0 SET 027.1
L] emsevvies ERMASE T vii's | | DIRECT RO
: : DEPARTURE

S11 8501 482 UJS

s

499 443 UIY 486 333 4




485 488

481 482 483
0LD SPEED ALTITUDE AND IS TYPE T It ADORESS | T To ess
19a 10" 088 SPEED TO 8T8 CHANGED? 0 GSAR -~
100 A o ars 984 MA 15a ars 972 %87 f;f us o4z O\ s0s ars 10z 98z 487 e
YES
480 484 \
NEW SPEED TYPE 10
-T0 gs8- - - - - —s1 8T8 y
973 O8N 482 338 912 D8 10¢ ats
Yes
Y 485 we | T 497
SET 0230 T0 STARTING STARTING
ERASE T VIl'S D18 T Vi1 ADDRESS T Vi1 ADDRESS
LOCATION T0 T0 GSAR
GSAR
19 504 485 WIS os0 O\ eo3 ATL 983 150 468 215 es0 M 095 AT 974 181 S04 )5 988 085 | 503 1S
#
NO
443 500
10 SET 027.1b  FOR | oepar
vit's | ] DiRecT Route L e
. . DEPARTURE | STORA
43 VIS 486 533 485 WIS v M

i S w3

O, e I T g e



488 488 487

NO T 11 ADDRESS - T 10 f0 ess T 11 10
= 10 BSAR -~ STORAGE
| s42 DA 905 ATS 107 08Z 487 aM 102-967 471 837

YPE TO
T8

A 10 ars

YES
= 503 ’
IS THIS A DEPARTURE /
'SS. ONE STAIP TIME 10
FLIGHT PLAN? TV
iOATL ' 974 181 504 115 088 985S | 503 15 874 98H 368 SM
¢
'NO
500 501
DEPARTURE | NExT RiX
Ll Frxo [ o] T Vi1 ADORESS
1 sTORAGE 10 STORAGE

\
1ov DA e79 ars 988 978 274 %3

D23b
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511 512 513
LOAD CANCELLATION [SET £76 10 SET ¢i1b T0
D2% ROUTINE BYPASS ERASING [} RETURN TO 027
REMARKS
I :
] ]
| 827 177 512 565 850 847 13 UJS 530 B50 508 UJT
' NO |
504 < 505 ; 508 507
1GNORES TO | STARTING -
TIME FIELD TO T VIt ADORESS [
SUP?RESS T0 STORAGE [
COMPARE
985 501 514 NJS 500 978 508 535 . 995 978 108 545 992 902 274 UIS
578 529
SET D27.1¢ SET
FOR gIRECT | o] TO U
ENAGY TE DIRE
- RoUT
473 533 520 UJS 532 53
YES YES YES
= 4 '4
523 524 s25 | © 528 - 527
L AR
ROUTE o- =
THETA OR D24b
LAT. ALONG.?

107 840 518 53§

880 582 528 NJS

gez M) o8B 815 960 502 528 11§ 960 594 528 NJS

e e 8 PR s = -



2 513
ET C7b TO ] seT c11e To
YPASS ERASING |-} RETURN 70 D27
ENARKS
0 847 513 UI5 530 850 508 UJT
509
) LOAD WACHINE
N ERROR COODE
580 124 838 UJ5
32 892 274 IS
528 529
el L]
FOR DIR
026 ENAOY TE ™1 oIRECT
' ROUTINE
473 533 528 UJS 532 530 518 UJS
{
527
N STARTING FIX
= T0 STORAGE
s 107 940 519 535

518 520 521
LOAD SET C3b T0 SET C7b 10 s
CANCELLATION BYPASS TI ERASE |4 BYPASS ERASING R
ROUTINE REMARKS
82Z 177 520 %65 836 833 521 UJ5 B850 847 522 UJS S
514 515 518 51
YES
HAS TIME STARTING LOAD
CHANGED? T Vil ADORESS CANCELLATION
T0 STORAGE ™ ROUTINE
974 886 | 224 15 995 878 108 545 822 177 511 585 8!
NG
532 533
STARTING LOAD
FiX T0 o DIRECT
\ STORAGE ROUTINE
! ; ;
| g60 M\ 879 ATS 412 182
530 | 531
]
i\
LSAD
| RESET ALRWAY
1a ROUTINE
531 530 531 )T 432 173 481 565

TG A AT YPSFTETs L G N T T 0 e



- AT G 3 I et e i

520 21 522 510

SET C3b 10 - | SET C7b 10 SET C118 T0 LOAD MACHINE
—BYPASS T1 ERASE |- BYP:&&SERASING o4 RETURN TO0 D27 o4 ERROR CODE

: REM

836 833 521 U)»s 850 847 522 Ui5

530 850 510 UJT

580 124 827 UJ5S

518 518 517 518
$
. | sTARTING LOAD SET Cae SET Clic
T VI ADDRESS CANCELLATION T0 ERASE 10 JUNP
T0 STORAGE  [™] ROUTINE T 1X ONLY ™ To0 Ex24

995 978 108 545

532

827 177 511 585

—

STARTING
FIX 10
STORAGE ad

i 860 M\ 870 ats

_—

531

e—

LSAD
f ALRWAY
ROUTINE

T 432 173 481 8568

417 183 48[ 585\

850 833 518 UJS

274 850 827 UIY

R
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548
=
892 982 224 UJS5
NO YES
541 | # 550 = 551 552 553
YES
HAS INTER- - DOES T 1) CONTINUATION T Vil ADORESS |
CENTER T CONTA LK ADDRESS TO 030 10 GSAR
MESSAGE T Vil GSAR 3 -
BEEN SENT? ADORESS? ;
87 591 550 245 980 158 552 15 990 885 552 53L 88D 985 553 S3L 103 O
573 574 801 502 803
smntron | age v e,
STORAGE X T Vi v s BY 60. R
™™ a0DRESS To ™ store ha L2 ~® cse
‘ GSAR WINUTES
972 ) 968 AT5S 931 935 601 53U 98G 152 980 DRE 000 202 000 LSS 990 993 984 ADS 983 154 608 NI
577 578 579 580 581
REEARKS 10 REMARES T8 REMARKS 10 DATA FOR_INTER-
65 558 655 CENTER NESSA
™ ™ T0 TRACK 97 il
818 [l 983 ATS g7 0 se2 ars 977 [0 981 ats sz MM e12 81 437 597 44t 565




e I ey —— ] £ T C e e T e el g w——n

r 553 555 558 510 571
. YES ‘
Vi1 AooRess # STorE INITiALIZE DEPARTURE
GSAR COOR RACK .
Ba r"l’n FIX T VI el Be " sToRAGE -
EAZ ADDRESS ‘
995 553 S3L 103 000 00D LSS 88L 150 552 2J5 95 MM 931 ars 992 892 570 w15 DA DA eez ccs  10v 960 104 545
r @
NO /
604 < 805 608 /
!
ADJUST TIME . AILRCRAFT
FOR NEW IDENTIFICATION
DAY AND DEPARTURE
FIX TO GSB
993 154 608 NI5 990 991 084 §B5 970 980 580 535

INTER-
R MESSAGE
NE

S
7 441 SBS

NO

TR Do TF LT oo




556 570 5N 5712

INITIALIZE DEPARTURE ALTITUDE, SPEED,
FIX T0 a'l

TRACK 96 > REMARKS ADDRESS
) STORAGE  TO STORAGE

ATS 082 892 570 s O MA esz ccs v 960 104 545 873 MA e89 TS

(2
/

/

!
@ @ :

° NOTE: FOR USE WITH UPDATE AND POS!ITION
REPORT ROUTINES, PAGES 5 & 8
REPLACE PAGE 4 . CODING
AND CONNECTOKS ON THESE PAGES
ARE COMPATIBLE.
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o
e s e et O IR 3 g T
.

YES YES

> 543

INZ
v

IS THERE A
SPEED
CHANGE?

1S THERE A
REMARK S
CHANGE?

IS THENME A
ROUTE
CHANGE?

THES. AN
TER-CENTER

977 150 545 PJS 873 587 845 NS " 872 587

970 588 541 PJS 982 150 430 PJS

549 583
SET D330 T0 STARTING FIX
TEST FOR T YI! ADDRESS
COORDINATION TO STORAGE
FIX

980 958 552 535

§53 552 S50 UJS

YES - YES
5417 = 548 550 | = 551
NO
KAS INTER- SET D43c T0 DOES T I} # CONTINUATION
CENTER BYPASS INTER- CONTAIN T VIl ADDRESS TO
WESSAGE CENTER MESSAGE ADDRESS? GSAR
BEEN SENT?

224 583 550 UIS 98D 159 583 )5 980 9985 %83 53L

987 591 548 )5

!

l

!

| N

| 581 562
! IS THERE A |

. CHANGE IN
I D40 TIKE?
l
H 978, 086 588 )5 892 992 567 UJS
I YE$
558 | 558 | = 560 582
‘ , NO
o s )7 g
RESET D3%a. FIX CUE? 1 ADDRESS T0
STORAGE
892 9.82 5890 UIT 98A 933 582 18 882 982 607 UJS 980 56 561 535




545 539
SET 03gb 10 Fi)
TEST FOR BT
UPDATE
564 558 430 UJS 990 98
YES YES

543 | < 544 | F 548 536

—

IS THERE A IS THERE A LOAD POSITION ROUTE TO

SPEED TYPE REPORT BTB

CHANGE? CHANSE? ROUTINE

" 972 587 548 115

13 587 545 NJS

432 176 498 58S 96z DM 10z 815 100 593 5§39 NI

83 552
STARTING FIX T Y1) AGDRESS
T Vil ADORESS T0 GSAR
TO0 STORAGE
\
80 858 552 535 98D 985 558 53L \
51 \ 553 555 556
- \ ves [
CONTINUATION £ COORDINATION ‘ SET D43b T
ADDRESS T0 D33h u FIX T VI ] PROCESS (N
GSAR. EA3 ADORESS TO CENTER MES
STORAGE
—————————
0 9985 5B3 53L 103 006 000 LSS 88L 150 558 2)5 g9s MA 831 ats 570 563 557
585
982 882 567 UJS
| YES

564 586 567

IS THERE A LOAD POSITION |
‘ ‘ CHANGE IN REPORT

TINE? ROUTINE

974 98H 568
582
STARTING
FIX T VI
. ADDRESS Y0
STORAGE

98D 958 561 535

s | 563 718

437 176 498 565

2=



539 540
FiX T0 FIX 10
BTB | STORAGE
980 '88A 104 545 ggA 933 430 535
YES
531 | < 538

FiX 10
STORAGE

962 M 10z 1S

100 593 538 NS

10V 933 430 5335

039 )
555 556 557
YES
£ | coorpinaTiON | serpase o | SET D332 T0
FIX T VI || Process INTER- L) BYPASS
ADORESS T0 CENTER NESSAGE COORDINATION
S TORAGE FIX TEST
15 05 M g3t 570 563 557 UJ5 558 5§52 558 UJ5
567
LOAD POSITION |
REPORT
™| ROUTINE

437 178 488 585

PAGES 5 & 6 REPLACE PAGE 4  WHEN

UPDATING ROUTINES ARE IN USE.

-
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LA S N L

T e

- D43

R TN G A

570 571 572 573 574
INITIALIZE DEPARTURE ALTITUDE,SPEED ‘ TYPE 10 COORDINATI
TRACK 98 FIX TO | & REMARKS o STORAGE FIX T VI
STORAGE ADDRESS T0 _ ADDRESS TO
I STORAGE GSAR
” O AW g6z ces 10v. 880 104 3435 973 M ose A1s 972 YA e88 ATS 9831 695 601
583 ’ 568 568
[ e L) e
we
RESET PROCESSING . L0DP 031
992 982 568 UJS 563 557 569 UJS 552 558 552 UJS
, 577 578 579
REMARKS T0 REMARKS T0 REMARKS TO
| 658 6s8 6SB
I 979 MM\ 9083 TS 978 Y 882 Ars g78 LD 881 ATS
806 ’ 580 581
ALRCRAFT pATA FOR INTER: | LOAD INTER-
{DENTIFICATION . GENTER MESSAGE L]  CENTER MESSAGE
AND DEPARTURE ‘ " TO TRACK 87 ROUTINE
FIX T0 GSB
970. 980 580 538 gsz M e17 BIY 437 387 441 588




513 574 803 804
11 TUDE, SPEED TYPE T0. COORDINATION Y MINUTES + 1S TIME IN 2
REMARKS L) STORAGE FLX T VI HOURS TO NEXT_DAY ?
DRESS TO ADDRESS TO L2 ess ~
ORAGE GSAR
O s ars 972 M\ ess aTs 931 095 601 988 152 990 DRE 000 202 0CO LSS 980 993 884 ADS 983 154 | 608 WIS
' <
NO
1 D44
609
YES -
{ CUE FIX
LAST FIX FOR i ERROR
THIS FLIGHT? ; :
98F 150 520 125 180 U
579 808
. IS NEXT FiX
(s 10 :g:ms 10 EXLE
D32a LEGITIMATE T7
ADDRESS?
' 280 159 | 552 215
882 ATS a78 D08 981 TS ‘
#
NO
INTER-
IlEuESSAGE

441 58%




B

805
YrEs + ADJUST.TINE
RS TO. _FOR NEW DAY
————mead '
93 984 ADS 893 154 | s06 N8 900 991. 984 $BS i

<

NO

D44
609

ES ,
» ¢ CUE FIX

| ERROR

526 125 180 UIS
)

S NEXT FiX
ADDRESS
GITIMATE 17
ADDRESS?

[
159 852 1)5

t 3
- NO

- D46

GE_ 4 FOR
6 ROUTINES.
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o

{

]

:‘-——‘

=

Lotz

WORKING STORAGE . LOCATIONS

. 931

alafalalx|x|x[x|x|x[x]|s| COORDINATION FIX T VII ADDRESS.|
933]|alalalala jala | AIX XXX ] ROUTE CHANGE STAR ‘ 1
94O (A A |Aalalalals |AfX XX |X] FLIGHT PLAN STARTING FIX.
2 |alafalalxx]x{x]|x]x|[X]A]| T IT ADDRESS. A
9s8|alafalalx|x]x|x]|x]x[X]A]| STARTING T VII ADDRESS FOR
UPDATE.

NOTE 1: THE REMARKS BESIDE THE CONSTANTS, FACTORS AND

WORKING STORAGES DEFINE THE PRIME PURPOSE AS

USED IN THIS ROUTINE., THE FLOW CHARTS WILL

DEFINE ANY SECONDARY USAGE OF THESE LOCATIONS.
NOTE 2: LOCATIONS 176, 931, 933 and 958 PERTAIN TO THE

UPDATING AND POSITIQN REPORT ROUTINES.
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CONSTANTS AND FACTORS

150 |a|afafalalajalalalalala|spacEs comparaTOR

150 dililififilijp|ilili]|i]i |PROPOSED coMPARATOR

152 |glg|glalgleglgleglgleld]s|rvE convErsTION FACTOR

153 [gigi@glgl3|1L]|2]|d!g @ | ¢ |REMARKS TABLE MODIFIER

154 [ala|alafalalal2]a]g]e]|a]rIiME ADJUSTMENT cONSTANT

159 {ijiliji[s]o]ili|i{i|i}i|T VII ADDRESS COMPARATOR

161 (gleg|g|gjr|e|L|a]|eg|a|e|p|T 1 ADDRESS MODIFIER

173 |68z |a|@|1|1|2|g|g|g|A[AIRWAY ROUTINE LOAD FACTOR

176 [8]|9]z]|ag]1]1]s @ |u']|@]|A [POSITION REPORT ROUTINE LOAD
| FACTOR

177 |8 |s|z|algli|1]6 |6 |@#]a |cancELLATION AND ERASE ROUTINE
| ' LOAD FACTOR |

183 18 (@ lz]algl1f1lule Fa A |DIRECT ROUTINE LOAD FACTOR |

586 |i|i|ifi[i|.|.]. li|i|i|i |PAD COMPARATOR

587 |ili(ififififilil.[.|.]i[PAD coMPARATOR

568 {i|i}ili|i|i|E|i|i|i|il|i |ENROUTE COMPARATOR

590 [i{ilififili]ilililili]i|IcNORES FACTOR -

501 [i]i|ifi{i|ifi]i]i|i|p|i [PRINT cOMPARATOR

592 {i|i|ififp[i]ili|i]|i|i|i |DIRECT ROUTE TEST COMPARATOR

593 |i|. |ai|i|i[i|ifi[i|i[i|i |DIRECT ROUTE TEST COMPARATOR

594 |ililifi|.|ifii|ili|i|i [DIRECT ROUTE TEST COMPARATOR

597 [S|1|z|a|gf1]1|4[u]|g|@]A |INTER-CENTER MESSAGE ROUTINE

LOAD FACTOR
598 |ili|i|i|i|i]i|. |i[i[i]|i |PAD COMPARATOR
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APPENDIX XIII

CONTINUATION ROUTINE




848

820

821

98}

822 823
GRS B L O I
LRROR ‘ X ADDRESS I ‘
300E "GSAR
555 124 821 UJ5 A21 233 o0l tax 97t NN gea AmN g8z O 102
832 833 834 835 838
v Jumoeger | Lo, | Jeene, | e
. - ‘ RESS ADDR
L1 T 11 T6 GSAR AGE T8 658 0 GSAR
201 000 000 LS5 988 150 895 ADL g0 M 93t TS 933 M 980 am 903 O\ o5
847 850 51
HAS DEPARTURE CEASE COORDINATION. STATION DIRE
STRIP BEEN PRINTED? PROCESSING FIX T VI1 ADDRESSL gl CODE 10 6SB
‘ T0 GSAR
889 | 848 )5 992 992 224 UyJS gas A gss art 10 O\ o0
YES
848
SET SUB-ROUTINE
8 FOR RIDER STRIP
481 127 852 WS




823 624 825 828 827 892
ROUTE TO 8T8 FOUND ADDRESS INITIALIZE INDEX CONTINUATION 'LAST SEGMENT OF
10 STORAGE ‘ TABLE ADDRESS PARENT MESSAGE
‘ 0 6SAR 10 STORAGE
) g6z L 10z 815 24 s4ofse0 sps ss0 DM 933  ars o000 000 98z cow  ses N oes arL | |oso os¢ @29 535 g8
T KT
! 840 828
NO PARENT MESSAGE , LAST T Vi1
ERROR ADDRESS TO
STORAGE
60 128 180 U3 988 D034 E£87 535
838 837 838 841 842
* No
ONTINUATION CONTINUATION STARTING T VI ARE MORE SEG- LAST T VII STATION DIRECTION
ABLE ADDRESS | gTABLE ABDRESS || ADDRESS T8 GSB MENTS T0 BE ADDRESS F PARENT leug{CODE TO BTB ‘
8 gse T8 ESAR PROCESSED? NESSAGE 10 GSAR
3 M osp ame 883 l!% 995 At 931 A 980 am 958 128[s41 s 100 MA 9ss an ssr O 10F ars 9
! # '
‘ YES
N
|
; 818
5 LAST T Vi1
‘ ] ADDRESS OF
‘ PARENT MESSAGE
: T0 STORAGE
10D 931 880 $35
r 51 , 852 853 854 855
ORDINATION STATION DIRECTION AVRCAAFT IDENT!- DEPARTURE FIX AVRCRAFT ICENTI- COORDINATH
X T VIl ADDRESS] CODE 78 GS8 ! FICATION T0 BTS8 ™ 8T8 FICATION AND Ll FIX T Vi
GSAR : : DEPARTURE FIX Te ADDRESS To
)
MA sss an 10F AW osF am 871 100 ATS 872 MA 10y ars 100 A 980 ars 995 M o
L -
ASSEMBLY BF DATA FOR
PRINTING RI

DER STRIP.




e

827 892 829 830 831
‘ gommumau }Asgﬁeaggzsgr Sg::g;ehrugm kﬁ;s;sv’r“ CONTINUATION
ABLE ADDRESS AR S S ‘ ‘ AND DE- DATA TO GSB
T0 GSAR T0 STORAGE : ®1PARTURE FIX To
BTS
803 MA 095 atL | Joso 9s¢ 829 535 sss A 108 ars 988 M 108 ars 102 DM\ 98z BmM
828
‘ LAST T VIt
EX 3 . ADDRESS T0
STORAGE
988 B34 882 535
841 842 545
LAST T VII STATION DIRECTION HAS LAST FiX IS THIS CON- STARTING T VI
ol ADDRESS OF PARENT feguiCODE T8 BT2 BEEN PRINTED? TINUATION ADDRESS TO GSAR
MESSAGE TC GSAR ‘ OF PROPOSAL?
100 M 9es an ser MM 10F at3 98) 880 ] 849 )8 10C 150 224 218 231 MM e85 amL
YES
849
—
1" "SET, SUB-ROUTINE
OF =P 4 T PROCESS
Eés‘“ "RIDER STRIP
———eve——— n »
880 535 - 490 127 850 U5
l 854 855 856
EFIX “SE”;; ICENTI- ‘c?ongmmren 83}‘,:“;‘,5"}"2' , PO1
i AND Ll FIX T VI el 0UT RAG ‘
gg:uruns FIX T0 ADDRESS TO 6SB PO2/
10V ATS 100 MM 980 atTs 995 MM 983 ars 982 872 209, 835
—
ASSEMBLY OF DATA FoOR
PRINTING REDER STRIP.
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860

CORRECT?

$56 880

IS TYING SEGMENT

864 2J5

HAS THIS FIX
BEEN COMPUTED?

150

881 882 883 p68 867
NS
READSUT ALRWAY LAST T Vi1  JLast
ROUTINE ADDRESS OF . || ADORE
PARENT MESSAGE TO[™]PAREN
GSAR j C |sTeRA
980 887 432 173 8668 585 931 A 905 arL 9s3 A
N
<
Yes 884 085 |
READOUT DIRECT | SETXII b FOR
ROUTINE : DIRECT PROCESS-
—1 ING ; ‘ X9
417 183 885 583 888 885 888 UJS
88
SET EX22¢ 18
PRINT RIDER
STRIP
258 251 885 UIS
YES
878 07y | & 881
CONTINUATION SET EX 226 T8
TABLE ADDRESS BYPASS TINE
0 GSAR - COMPUTATION
933 MNMA 95 atnL s8c 150 881 1S 224 257 883 WIS
871
SET EX22b T8
BYPASS TIME
COMPUTATION
878 28 88) 888) 891 245 224 257 885 UJS
3 YES 882 883 884
LAST T V11 SET EX220 T8 LAST T VII TIME OF LAST
ADORESS OF  LOAD DATA FOR ADDRESS OF FIX T8 STORAGE
PARENT MESSAGE TIME COMPUTATION } PARENT MESSAGE ‘
10 STORAGE 18 STORAGE
831 951 882 935 258 257 883 WIS 931 A 932 ars sse M 18 ars




R iy T N e

868 867 .11} 289 870 871 872

—
T TN O A ST T S AV O A Tl B Tt O I T
: 5 F DR STORAGE PARENT MESSAGE
X9 PARENT MESSAGE TO[™|PARENT MESSAGE TO[™™YPARENT MESSAGE To[™™] 3T
GSAR - |STeRrace STORAGE
o3t AM o5 are 983 M 847 ars 9g3 A 950 a5 550 985 980 sws 958 [ 10p ArS 988 O 10z 815 102
L N
ASSEMSLY OF DATA FOR PROCESSING
0ss ADDITIONAL SEGMENTS
1 SETX 11 b FOR
DIRECT PROCESS-
ING ‘
i85 886 883 888 UJS
888
SET DRG8L IN
OIRECT ROUTINE -
FOR PROCESSING |3
/
// 15D 741 485 UIS
883 // 857 858 859
~ RESET SET A57b IN SET A58b IN SET A48c T8
11 C X11a ATRWAY ROUTINE ALRWAY ROUTINE STORE STARTINI
‘ : 10 BYPASS e T Bvrass = T VI IF
‘ ‘ s ‘ - CONTINUATION
-/ ‘ | SET ‘ CONTINUAT
o 857 885 857 UJS 857 642 858 UJS 850 640 858 UJS . 624 821 4Gl U
084
TIME OF LAST
FIX T8 STORAGE

sse DA 918 ars




- . NI, SR WL L o

870 871 . 8712 873 874
UNTER | LAST SEGMENT OF CONTINUATION ‘ REUTE Te T | ADODRESS T8 ENTRY FIX T8
:#:ENY MESSAGE T8 ROUTE TO BT L—S"RAGE STORAGE E__.STUMGE‘

150 S¥5

156 M8 100 ATs sss MR 10z s1s 10z MO 062 315 888 161 975 A0S 10v NVY 840 ArS

ASSEMBLY OF DATA FOR PROCESSING
ADDITIONAL SEGMENTS

ET DRBBD IN
RECT ROUTIN
SIN

E
IR PROCESSING [~

3 T4l 48% UIS

858 858
576 IN SET A56b IN SET A4dc T8
Y ROUTINE ALRWAY ROUTINE STORE STARTING
PASS 3 T8 RYPASS w1 T VIl IF
SET ‘ EX23 SET | CONTINUATION
12 858 WIS 850 640 859 U5 824 821 461 UIS
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|

[
E COHSTANTS AND FACTORS
1 150 |a [ajAala|AajalalafAlAlA]A ["SPACES" COMPARATOR
i 161 |gleglgla gL |glg]glg s [T1 mopIFIER
- 173 |6 | 8|z |a|g|L |1 |2]|8]| 4|@ |2 |AIRWAY ROUTINE LOAD FACTOR
3 183 [slglaialgli 1 [ule |@#ig|o |DIRECT ROUTINE LOAD FACTOR
887 |ifilifif.lili}ili|ili| i/DIRECT ROUTE TEST COMPARATOR
i 1888 |i|-fili|iili|ili|dli]i|DIRECT ROUTE TEST COMPARATOR
B 889 lililililififililili|P]| i|lPRINT COMPARATOR
] 890 |i|ifi|difp i i |ifi|ifi| i|DIRECT ROUTE TEST COMPARATOR
| WORKING STORAGE LOCATIONS
_F lo20 |a [a]a [alx [x [x [ x]x [ x]x]a]sTarT T vir ADDRESS OF PARENT
MESSAGE
ouo la laladalalalafalx | xt x| x|ENTRY FIX
- ou6 [A fafa |alx Ix |x |x]x | x| x] A|CONTINUATION TABLE ADDRESS
i 947 A | ala | alx Ix Ix [x[x | x| x| AJLAST T VIT ADDRESS OF PARENT
L MESSAGE
- 950 |a |ala |ala [alx | x|x]ala]alsEGMENT COUNTER
i 952 |afalafa|x|x|x|X|X|X]X|A|LAST T VII ADDRESS OF PARENT
_ MESSAGE
lose x| xfx |x |x [x |x I x|x | x] x] x[LAST SEeMENT oF PARENT
| MESSAGE
i 959 Ia [afa]afx [x [x |xlx Ix]x] ajiast T vi1 ADDRESS OF PARENT
- MESSAGE
1 "
Bl
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APPENDIX XIV

CANCELLATION ROUTINE




T e sk

BUSY
820 821 822 823 824
o K N I RN I B AL R+ 5 .
710 8S8 asB esan [y '
071 AV a8 ats 872 O0A 988 ATS X10 100 00X LAN 823 826|828 SPS 095 W\ 975 ars
1S FOUND
NO FIND
828
SET ‘
ERROR
CODE
' 360 125 180 UJS.
BUSY
828 831 83
" EA ERASE FOUND
TABLE 1X
7 LS RECORD @
v M
000 107 000 LSS 159 975 988 SVN 00 833] 833 PS5 150 N\ 080 ATM 833 8
1°S FOUND
NO FIND
834 938 828 837
: ‘ TABLE 1 ERASE TABLE L CATAIN
ADDRESS ] | 1 LS =] TABLE II R
10 GSAR : | ADDRESS A
M W L
9735 M) e85 atS 150 A\ 988 ATM 000 000 201 LSS 975 181 995 SBL 111

T e s e S G S P T - © e et - e e
* TR



— . e amme 2 5 il o = @ rakismrPoeimesi PR it L T M | e S e

825 .
‘  RESET : 827
" STORE TABLE ‘ TABLE |
| AODRESS R START 10
‘ ‘ GSAR
095 M\ 975 ats \ X11 220 00X LAS

827 825 827 YIS

1'S FOUND
NO FIND

826

Z \

360 125 180 UJS.

| 832
. SET
FOUND
Fo—(— (®) f———)
" ) \
089 AT 833 832 828 W5\

" Cab }

838
837 838

S | ‘
- 0BTAIN TEST FOR | REMARKS| REMARK \
| LS f——®] TABLE 11 REMARKS »{ ADDRESS \
d ADDRESS || ADDRESS 10 STORAGE
: : \F EUUAL \
)} 201 LSS 875 18) 985 SBL gse 150 O\ cro 650 B47] 841 125 888 100 111 %45 @

NO REMARKS

i



1

827

TABLE 1X
- START TO
6SAR

X11 220 00X LAS

. /
- RESET / //

1/
L— &) f---(E——)

T0 STORAGE \

(@)
‘ -/
C3 ¥
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841

TEST FOR
"~ NEXT RECORD
ADDRESS

880 1504 847 215

847

RESET

848 847 B48 UJS \

842

NEXT RECORD
ADDRESS T0
GSAR

: L

990 MM g5 amL

853

»
851 852
EA EA DEVELOP
7 5 LS TABLE I
U v | * ADORESS

107 000 105,LSS 181 873 975 8v%

854

982.992 834 .S

855

TABLE I

--- 887 855 WS

843 844
—SET
TEST THIS ‘
RECORD FOR
LAST T0 BE —
ERASED
IF EQUAL

580 150 DRA cro

847 845 845 J2I5

1

848 848

REMARKS AD- ERASE

DRESS TO e REMARKS p——
‘GSKR M ‘

O M 98z con

100 1353 095 ADS

856

LOAD TABLF @
ADDRESS WwiTH

>

ADDRESS T0
GSAR

975 AWM 995 15

INVALID
DATA 1

171 N¥\ s89 atu




844 845 848
SET RESET
CLEAR GSB
" 18b ~ AND ERASE ‘ k - - ‘ ‘
 THIS RECORD M
1F EQUAL \ '
) 847 846 845 325 N\ M8 98z cou 842 846 842 UJS \
\
\
\‘——“ ©
948 850
‘ JUMP 10
ERASE
RENARKS a k——
M i AN
\ ‘\

‘, L NORMAL .
5 AN A 98z ceu 092 892 224 UJS \\ o ‘ .

SET } (
CODE

$50 188 820 UJS

mEe
= >
»
g:
z
m

857

JUKP _TO /

NORWAL
#43 124 838 VIS




RESET

® |-

2 846 842 UIS

\

\
\

e

SET
KACHINE
ERR OR

CODE

550 186 820 UJS
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[ U

CONSTANTS, FACTORS AND WORKING STORAGE FOR CANCELLATION
AND ERASE ROUTINE.

—

1]s]o] Jalalalala]ala]alalalalal comparaTor

ey

|

L]

I~

=

|
|-
I
-

ORDER DIGITS OF THE TABLE
I ADDRESS, IN THE "V"
POSITION, TO SEARCH FOR
TABLE IX RECORDS,

USED TO EXTRACT THE 3 LOWH

161 o|lo]ololilo]1rlo]ofol ol o] TABLE 11 MODIFIER

917415 JAJAJAJAIX IX IX 1 X] X]X] X]A | WORKING STORAGE FOR

1

| —

- TABLE I ADDRESS.

* NOTE:* THE REMARKS BESIDE THE ABOVE FACTORS, CONSTANTS AND

‘WORKING STORAGES DEFINE THE PRIME PURPOSE AS USED IN THIS

ROUTINE. THE FLOW CHARTS WILL DEFINE ANY SECONDARY USAGE OF
THESE. LOCATIONS.
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APPENDIX XV

READOUT ROUTINE

o et I

o
e Y™




488

TEST FOR
COMPUTER
FLIGHT

NUMBER

502 NJS

) - FLIGHT
| NUMIBER

R1

TABLE | START}

498

MASK AIRCRAFT

T0. GSAR

X10 100 00X LAS

502

R

IDENTIFICATION
T0 GSB N

990 481 988 NKN

503

FLIGHT

3 LS
U

303 000 000 LSS

7| NUMBER TO
" STORAGE.

890 161 975 ADS

505 501|501 sP5

NG FIND
4's FOUNC

515 511 §0% UJS




505 501]501 SPS

504

>__.

SET

NO FIND
L'S FOUND

500

'STORE TABLE 1
[ADDRESS

995 975 804 VIS

501

"SET ERROR
coie

360 125 180 W5

508

TEST FOR
PADS IN DIS-

| TANCE AND DIREC
TION FIELD

515,511 505 U5
)

872 492§539 15

/

/

/
A

506 507 508 50
TEST FOR #

NEXT SUCCEEDING EA MASK BISTANBE ¢

CODE 8 LS AND DIRECTION Al

W T0 REGISTER A Al

000 000 108 LSS 990 4894 990 KK5 99

980 4831512 2)5

513

512

HASK FIX
A DENTIFICATION
T0 STORAGE

873 484 98T ¥NKS

525 524 510 YJ§

539 540
JURP_TO
MASK FIX
IDENTIFICATION >
T0 STGRAGE
§73 494 957 KKS B2 802 510 UI5




508

TEST FOR
NEXT SUCCEEDING
CODE

980 483|512 1J5

38

HASK FiX

507

508

508

MASK BiSTANBE

000 000 108 LS5

512

MASK FiIX
I DENTIFICATION
T0 STORAGE

AND DIRECTION
T0 REGISTER A

COMBINE DISTANCE

980 484 990 MK5

513

973 434 98T §K5

540

Juiip _T0

IDENTIFICATION
T0 STORAGE

13 494 987 MKS

92 892 510 UJ

525 524 510 UJS

PRI

®1AND DIRECTION

AND FIX IDENTIFIY

CATLON
930 873 95T ADS
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510
_ SET
480 510 499 SUS 518 500 499 UJS \\
518 519 520 521
TEST INPUT TEST FOR '
. | READ TABLE FIX FOR ‘a's IN | v
} it L PADS STATION DIREC- 1
TION. CODE FIELY '
sep A 895 ATL 957 492 528 1S 98F 130 | 522 118 ‘520 528 522 UJS - ‘ 11
333 534 -
532 528 534 WS 531 528 826 UJ§
539 ‘ 536 537 538
‘ 1 SET
| READ TINE , ' READ TABLE _
compyTaTiON "1 ° @ @ Vi * ‘ "
ROUTINE L ‘
£

437 181 338 585 483 443 537 WS 940 MA 005 aATL 473 3l'7'8 368 U8




522

TEST FOR
VALID °‘NEXT
TABLE VvIt'

980 159 524 218

" SET

EXIT
413 378 388 VIS

823

918 s16

TESYT FOR
CONTINUATION
MESSAGE ADDRES

NODIPY TASLE
1 ADDRESS TO

LS

=

QITAIN L

000 000 201 L$S 915 181 988 sOL 98D 405| 314 238
14
READ
CONTINUATION
MESSAGE
L
990 095 318 VIL
524

TEST TABLE
VIl FIX AGAINST
INPUT FIX

529 528 824 UJS

08A 837




§18 817

TEST FOR
CONTINUATION

HOOIPY TABLE
1 ADDRESS TO

L& |

OBTAIN L MESSAGE ADDRES
E 11
" LSS 75 181 se8 SOl 08D 495| 514 s
YES
| 514

‘ READ
CONTINUATION
MESSAGE - R13
L

90 895 518 VTL

524

TEST TABLE
Yil FIX AGAINST
INPUT FiIX

984 097
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829 528 527

RESET /" *EST FoR # ;
‘ POST-PRINT CODE\ STORE TABLE
; 162 —_— CIN THIS TABLE Vi) ADDRESS |
: Vit ,
528 525 526 WIS\ 985 157 |S18 28 995 AW 040 ATS
\
\
‘ \ 532
529
\ SET
SET \
ERROR —
CODE ' \
EXi1

380 125 | 190 WIS -
209 315 3718 WS




27

 STORE TABLE
™ Vi1 ADDRESS

905 0D 840 s

— —{R17a

\

>

_.@

528

READ
| CANCELLATION
AND- ERASE
ROUTINE

532

SET

EXIT

209 375 3718 UIS

53% 833 828 V)Y

531

538 833 828 VIS

- g




i ——————

233 828 UJS

3

8 833 828 UJS
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CONSTANTS , FACTORS AND WORKING STORAGE FOR READOUT ROUTINE

SPACES COMPARATOR

"POST PRINT" TEST CONSTANT

TABLE VIT ADDRESS TEST CONSTANT
TABLE II MODIFIER FACTOR

\HLI\P"D

;oor--l>

<~ fie e | D

OIHOH-P-D’

OIH- o i-‘»{ v S

°I"" MBS

FLIGHT NUMBER TEST CONSTANT
MASKING CONSTANT

FIX IDENTIFIER TEST CONSTANT |

3 O

'NEXT SUCCEEDING" TEST CONSTANT|
MASKING CONSTANT :

-F-P-P:r-lrl-'r-"t—'}-

olololololo |o o o kn

wnljEFluldirio v N O

r o Lol | e o |- |- |

po 5 [ e U [ o |- | ]

el et e lo = || >

e e e e o |- |- | e

olr|r|-1»

= | ]~ lo

Ll Edl B8 Ll K=

H->H-H-olv-o,4.g]>

rlol=z]

lolu |

H-OI—“-I-‘-OID-'-OAH‘P"D

CONTINUATION MESSAGE ADDRESS

TEST CONSTANT

0
f ~

v

>
—
>4
]

B

e

>

WORKING STORAGE FOR TABLE

*NOTE:

VII ADDRESS

THE REMARKS BESIDE THE ABOVE CONSTANTS, FACTORS AND WORKING
STORAGES DEFINE THE PRIME PURPOSE AS USED IN THIS ROUTINE.
THE FLOW CHARTS WILL DEFINE ANY SECONDARY USAGE OF THESE
LOCATIONS.

Appendix XV
Page 4 of 4




At e i e s < e 2

APPENDIX XVI

ENDING ROUTINE




[WORD @ 1 2 3
cumacren Bl |I6)91817 fe[5|4[3[2]1 [slile|a]e]7]c]s[4]3]2]i [s|u]w]s]a|7]c]s]4 3|21 [s]i[id ol 8] 7]c]sT4Ta]2
TRACK | | ‘ :

13 1T1IerrrereyrtirrrerIy- “‘“"’“"‘““““"‘ T1ThPrrrr ‘""'
TRACK NUMBER OF NUMBER OF ~ NUMBER OF NUMBER OF NUMBER OF ‘NUMBER OF " NUMBER OF NUMBER |
i : INPUT r OUTPUT ri CUE r PROGRAM r DATA F]INPUT MES- IF INPUT r CUE

|4 MACHINE MACHINE MACHINE ! ERRORS i ERRORS SAGES COUNT- OPERATOR OPERATO:
‘ ERRORS ERRORS ERRORS . ED TWICE ERRORS i ERROR§
FIELD i u | 7 S R | a P N

ENDING
WORD @ 1 | 2 3
cuarscrer J1111R918] 716[514|3[2]1 [S|ilig|9rs]7]e|5]4]3]2] [S]ilielo|8]7|6]5]4 | 3]2]1|s]ulidal8l 7 e]5]4]3]2
FORMAT ‘ ‘ ‘ i ‘ ;
consTanTdC (2] A[A1? 1/ |EJANIAIA]B|r rfMS 6|s|a|r[cvip]r|t|z|n]v|t{Aalalalala) - [t|z]ofc ! AalAlA
beoTolf T|! [MIE| 4| BERRERRR | RESEERAR LR
FORMAT | ‘ ' i % N - i FROM ZINY 1] 1 FROM ZD(
FIELD V U T R Q P N
ENDING
WORD )] 1 ‘ 2 | 3
ouancrer [itfido]8[7]e[s]4]3[2]1 [S]ulig3le] 7le] 5]al3]2] i |S]ubelo] 8] 7]elsl4 ]3] [s|uTidole]7]e[s] ]3]

ORMAT ‘ ‘ : ‘

e P AlP{LIN(S|r[t[RIC|V[D |t |AYAIAIAAL e MIPIL[T|D]t [A{AIR]AIAIALr M[S|6|s|AlX M[T|D
DATA ‘ WNUHBER CF 1 " INUKBER oF |

ADDED ' i i FLIGHT PLANS|fr NI FLIGHT PLANS]¢

FORMAT - RECEIVED | | COMPLETED |

FIELD v v T ‘ S . R Q P N




3 4 5 e 7
s[ulidols]7]e]s[a]a]2]i [sfuldlo 8l 7]e[ s]a]3]2]i [s]ulielole] [ c]s 4] 3] 2]t s [i]i|ole] 7|c|s}al3]2] 1 |S]1]m 9|8
] ) ‘ U3 F MESSAGES MESSAGES | | MESSABES NUMBER OF HESSAGE
-1 ==L ===l =]~ ==t =f =] -] | RasSAGES RE-L ) REceiveD |, | RECEIVED VOIDED ON STRIPS |1 SENT TO
: ‘ Ei%!"%oﬁ’r‘:ﬂs FROM ZDC Frod Ny | ¥ INPUT pRINTED |1 INY
1 ‘NUMBER OF NUMBER OF NUMBER OF NUMBER OF
r INPUT CUE CUE CUE rl=-l=1-l-l-]1—| <l -1 =l—-}-1 =}-1 =] -|—-1— == ]=-1=-1-}-|-]- -
OPERATOR . OPERATOR MESSAGES MESSAGES
ERRORS - ERRORS RECEI VED TRANSK I TTED
P N M L K J H G F
iENDING SUPERVISOR'S MESSAGE, FIRST PART
BLOCK TRANSFER BUFFER
] 3 4 5 6 7
sliligalal7elsl4]3]2]\|sluligolelT]e|5|4]3]2] [Slulig 9|8l 7]e|5 [4[3]2[\ |S|uligs|a] 7]e|5 |4]|3[2]1|s|uli#9 i8] 7l ofS
Al -[t]z]olc|t |alatalalalp t lclulels |alaajalalal- [Llo|clalL|tia |alalalal r[lo|Tla|L|t|alala|alalalr |r []sle|s|
' HINE I e | e, | |
"FROM ZOC FROM CUE FROM LOCAL ] RECEIVED
- FLI DAP ! |
P N M L K J H G F
ENDING SUPERVISOR'S MESSAGE, SECOND PART
BLOCK TRANSFER BUFFER
3 4 5 __ 6 7
sjuligolgl7]e]s)4a]2] s [siu]lolel7le]s]a]3]2]i s |ufid 9l 8l 7 e] s14]3]2] [S]ilid9| 8l 7]e|S[4[3]2 |1 ]s]ii ]9 5
Arhkes XMTDArtZkYtA Alalalal- |- rlzlo (el |alalalalalal-[i e vl AN A[A AN |- {c]ulg]t |A
MESSAGES MESSAGES T0 TAL ‘ NUI
r SENT T0 r SENT 10 r NUMBER OF T cu
. INY wce LCM'S . . TR
! SENT . . 7
3 N M L K J H G F




o ' 7 ) 9
tal2[t]s]i]i|o]al7le]sla]3]2]1[S] s o] 8] 7le|s]4 ]3] 2] 1|skuli ola]7]c] s14)3] 2] 1))l 9] 8] 7]e]sl4|3]2]) Is
R AR A G TG A L R e A e
i 14 I HAE I (4 R ML SE o r{ Receiven | P cowpLeteo |F | wAcHine wachine |7

‘ - ERRORS ERRORS
3 H G F E D c B A

6 7 8 9
Hal2 v [siuligole]7le]s]a]3]2]1 |siunligals] 7le|s|4]3]2| i [s|ulel o] 8| 7] s14| 3| 2] [ sinfid ols]l 7]e)5]4|3]2] 1 ]ls
valAlAl riTio|T|AlL| t|alalalalalalr | Imisle]s|av o[t o E|pft alalaia| et lalalalalalz v folx|a
JSAGES. | TOTAL OF ALLj "MESSAGES
Elven  |F RESSAGES VoI poes oN |7
llgll'.’MAL . RECEIVED INPUT

J H G F E D C B A
e 7 8 i
3l2[1[s|nlig9le|7]e]s]4|3l2]1|s\ilid9l 8l 7le]s]al3]2]1 [s]uligal8l 7lc| s]alal 2] [shilig 9l 8l 7]els|4)3]2]1 |s
Jafalalal - | lcim{+ ] lalalalaialad |- |clu AAPAAArSTRIPé pIr[1 [N |1 AlAlA AplaAA
ISSAGES | T0 TAL NUMBER OF ‘ | |
NT TO r " NUMBER OF |[r CUE MESSAGES|r i
e 1 A3 i TRANSMITTED ! . :
SENT : i i '
J H G F E D c B A
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[WORD %) 1 2
CHARACTER 1]els|4]3]2]t |s]ufeloe] 7]e| 5|4 (23] 2|i |s]u]w|o]8]7|<]s]4]3]2]i |s]ulid9|s
FORMA ‘ ‘ 11 ‘
CONST- | | n | _ R
: t (AAJAIAIAIA]r IE IRIR|O|R]|S]r |r MIE |r | [C|OIMIP] t]- |AJA]AIAJAIA] - |t ]H]S
ATA | : ‘ ‘ ‘ NUMBER OF |
AODED T HUR RN (][] B |
ORMAT PRINTED ! . ERRC.RS
FIELD u T S R \ Q P
@ 1 | 2 3
cuaracter Jl11 filo] 8] 7[e] s[4 [3]2]1 [S]n 619181 71cl5]4]3]2] |S]|u]iglo]B]7|6)514]3]2] 1 |S]ii]ig9l8
N | 1 N |
ANTS . [alalalalalal- | 1 in|t|alalalalalalal - Lol aluf t{Aalala [alale |- LefE
[ OATA 'NUMEEE o le‘:;gr” nuv}%wor ‘
ADDEDTO r | e} | r
rormar b et VLU E L] e ]
1FIELD Vv U T ' S R ‘ Q P
¢ 1 2 2

8l7le|sl4|3[2]t [s|ulidalef 7lc|5]4|3[2] 1 |s]un]ié[9]8l7]a]s]4l2]2] 1 |shi]ifo]8l7

CODE TYPEWRITER FUNCTION CODE TYPEWRITER FUNCTION
? —————— RED COLOR PRINT , A ————— SPACE
/ — UPPER CASE t — TABULATE
B LOWER CASE | ———— TERMINATE PRINT AND CLEAR
r - CARRIAGE RETURN - (DOT)— NON-PRINT PAD CHARACTER




ENDING SUPERVISOR'S MESSAGE, THIRD PART

BLOCK TRANSFER BUFFER

3 ‘ 4 5 e
4 [3[2[i [s|niofs] 7[c[s]4[3[2]i |s]ulmo 8] T]¢| s al3]2]! Is|ulio]s]7]c|5 14| 3[2[ ]S |]g|o]8]7]e|S|4]|3]2[V[S] 1|8
>AAAAA-fHSP Alalalalalal- 11 ]1|njt ja{alalalalala) - 1 [olulT |t [alalalalalal- [t |clulelt [alalalalalalTio]
iUIBER 0f i NUMBER OF i NUMBER OF ] NUMBER OF - NUMg&g OF i
aane: |l | wonve | MACHINE waonine  |" wehine |7
;RRORS i ) " ERRORS ERRORS -} " | ERRORS ERRORS
Q P N ] C K J G
ENDING SUPERVISOR'S MESSAGE, LAST PART
BLOCK TRANSFER BUFFER
3 4 5 6
4]3]2|v[s|ulidlal8l 7]e]5]14]3l2]1 Isluligdols]7]le] s{4[3[2] [Slulif ol 8] 7]e] 5 14l3]2]1 s ul: 710|s]4]3[2]1]s]ulid¢
IAlala Al |- 1elel s |t alalalalalale [ole s [t [alalalalalal el e ImTlalolum [ple |+ Mlo]uln it [alr]alplele | + [ lAlB]LlE
YO TAL : NOKBER OF NUKBER OF 1
{UMBER OF PROGRAM DATA ,
perator  |¥ ERRORS l’ errors |7 | | |
ERRORS ! | L
Q P N M L K J G
3 4 | 5 G
sla[af2{s [shu|ifolel7|e]sla|3]2]i]s |ilido]8l7]c] s|4[2]2] 1 [s]nl: 1le]sl4|3]2]1]shi|idsg

I

tR FUNCTION

S PRINT AND CLEAR
I PAD CHARACTER




9
3|2]1]|s 5l4|3]2 sl413[2] 115l AR NS
alalala Alalala alalalalalr | AAA@AM
ER OF NUMBER OF ) TOTAL i )

PUT r CUE NUNBER OF [y

HINE - MACHINE WACHINE

) RS ERRORS ERRORS

." 6 E A
T PART

E)

3l2]i]s 5{43 4l3l2]1]s]u ol5{4]3lelils
rltimio PIE|r ol rlr | 1 |AlAL A‘AA,A;‘AiAé ]
: J G 3 A

9

af2]1]s 5/4(3 4]3l2]1 |slu ARNRANRE
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480

an 492 493
END PLACE FIELD PLACE FIELD START SEARCH OF SEARCH “X° INDEX
JPATTERN ON INTERS _r‘gsmn ON. ‘X’ INDEX AT ‘X’ FOR ANY STORED
1 MECIATE STORAGE PATTERN ; INDEX START DATA
PATTERN TRACK |  [TRAck ADORESS
2 M 9o 318

4z DN\ eex 1S 21 233 008 LAK 190 N3 089 aro
L]

504

508 508 507 808 500
PUT CONSTANTS FOR PLACE NUMBER. OF PLACE NUNBER OF PLACE NUMBER OF SUBTRACT NUMBER ADD NE
 SUPERVISOR'S |l . INESSAGES FROM S IMESSAGES FROM | CUE INPUT o |0OF CUE MESSAGES 1o wuy
MESSAGE Ny {1 MESSAGES JcouNTED TWICE > cve Te
10 B18 ‘ - |emon con count | | RecEiv

sz M 10z e1s 15 AN tea sz 13k OO 10w sz8 e DAL 1oL s25 1L 14a 990 $BS 990 10
517 518 519 . 520 821
SET ‘ PUT CONSTANTS | pLACE NUMBER OF | | pLace numser oF | | pLace
| SUB-ROUTINE | FOR SUPERYVISOR"S| | FLIGHT PLANS FLIGHT PLANS I MESSAG
2 MESSAGE TO 8TB  RECE!VED *1 coupLETED | 10 ZNY
518 387 3s1 ! wr M 10z ers 190 D 108 szs  1se O 10a f2s 13r DA
528 528 A 530 531 532 533
PLACE NUNBER OF PLACE NUMBER OF 'PLACE NUMBER OF PLACE NUNBER OF [ | PLACE NUMBER OF PLACE N
STRIPS PRINTED COMPUTER MACHINE }— HSP MACHINE INPUT MACHINE QUTPUT MACHINE |—od CUE MAC
EARORS ERRORS ERRORS ERRORS ERRORS
15¢ O tov sz5 130 AW ton szs . van DM iow sz ey DM 100 sz8

v M e szs e M




493 404

SEARCH ‘X" INDEX
_FOR ANY STORED
™TOATA

190 WV} 988 avo

98 PJS.
4

498 497
CLEAR THIS ‘X° CLEAR TNE
" INDEX. RECORD 1O | | CONTINUATION
SPACES TABLE RECORD
A 10 SPACES

150 [YY\ 989 ATM 980 985 462 San

498 498 500 01 502
PUT THE AIRCRAFT i £ CODE PUT THE CLOCK PUT_THE ADDRESSON PUT THE E
1DENT. INTO ‘NOX® INTO TINE INTO OF THIS MESSAGE MESSAGE C
SUPERVISOR NESSAGE UPERYIS0R —> SUPERYISOR . INTO SUPERY]SOR > INTO SUPE
FORMAT  MESSAGE' FORMAT - MESSAGE FORMAT MESSAGE FORMAT MESSAGE-F
! 98A Wi 101 ATS  45a DY\ tou ATS 990 MDA tov ats  ese DY) 1ot ars 4% AMA
508 509 510 511 512 513 51
IER OF SUBTRACT NUMBER .ADD NEY COR count|  |PLacE ToTAL SUBTRACT ICH'S SUBTRACT I1CH°S ADD' CARNIAGE |
] OF CUE MESSAGES LI'T0 NUMBER FRON NUMBER OF FRON INY FROM FROM 20C FROM RETURN CODE K
JCOUNTED T¥iCE > cUE TO GET TOTAL MESSABES CDR COUNT *1¢0R COUNT ‘ ]
FROM COR COUNT RECEIVED - |REceIVED ‘ 1
0L $28 1L 140 990 $85 690 1oL es3 oS 993 A 106 528 890 108 890 SBS 890 10N 093 $B5 10) 993 993 ADS 99!
520 521 522 523 524 525
IER OF | PLACE MUMBER OF PLACE NUMBER OF PLACE NUMBER OF ADD MESSAGES PLACE TOTAL PLACE NUMBER UF
NS FLIGHT PLANS | NESSAGES SENT MESSAGES SENT " SENT T0 ZNY NUNBER OF 1ck'S| | o)E yessia
COMPLETED T0 ZNY T0 Z0C AND 20C SENT MESSABES
, : SENT EROM THE
, ‘ COMPUTER
08 sz5 136 DD toa sz5  13F DD 1oL szs 13 DAY 10 szs 1oL 105 983 Aps 993 AN toe sz5  rau DA 10 sz3 sz
532 533 534 535 538 §37
JER OF PLACE NUMBER OF | PLACE NUNBER OF ADD MACHINE ADD MACHINE ADD MACHINE ABD MACHINE
ITNE  J—of OUTPUT MACHINE o CUE MACHINKE ERRORS ol ERRORS o EXRORS | ERRORS
ERRORS ERRORS
nwoszs 140 DM 18 szs 1ér MM 1oe s25 108 10N 990 AD3 890 10L 990 ADS 900 10} 590 ADS 990 99:

108 993 DS




497

CLEAR THE
CONTINUATION
[ TABLE RECORD
Y0 SPACES

™™ 98D 08 402

LE] |

01 502 03
{E CLOCK PUT THE ADDRESSON PUT. THE END OF SET ‘
INTO OF TNIS MESSAGE '| | WESSAGE cooE SUB-ROUTINE
1SR »{INTO SUPERVISOR INTO SUPERYYSOR |—
)E FORMAT NESSAGE FORMAT MESSAGE FORMAT | a k
\ 10v ATS 088 DD 107 Ars 458 DN 102 ATS 498 387 351 wIs i
512 513 814 515 518
SUBTRACT 1CM°S 'ADD CARRIAGE PLACE NUMBER OF PLACE NUMBER OF PUT THE CLOCK
_|FROM 2D FROM RETURN COODE | MESSAuES o IMESSAGES L TIME INTO
COR COUNT RECEIVED FROW Vo IDED SUPERVI SOR
LOCAL FLIDAP MESSAGE FORMAY

890 10N 9883 8BS

524

10) 983 993 ADS

528

883 M 10 sz3 134

528

PLACE TOTAL

o CUUE uessagES

PLACE NUMBER OF

NUMBER OF 1CM’S
SENT

SENT FRON THE
COMPUTER

SET
SUB-ROUTINE
A

893 NY) 106 s25

140 M 1oE sz

527 387 3%1 WS

MA 1oc

538 537 538 539
ADD MACHINE | ABD MACHINE ‘PLACE TOTAL ‘ SET
»] ERRORS »{ ERRORS NUMBER OF o SUB-ROUTINE |
MACHINE ERRORS a
860 10) 090 ADS 090 108 993 A0S 903 M\ 106 sz8 540 387 351 uIsS

989 10V 1101 545

527

PUT CONSTANTS
FOR SUPERVISOR'S
MESSABE TO BTB

a1z M

102 B8BTS

Appendix XVI
Page 3 of 8




- 540 54) 342 8543
PUT CONSTANTS FOR PLACE NUNSER OF TPLACE  NUMBER  OF {ADD- BPERATOR
SUPERVISOR'S JCUE GPERATOR INPUT SPERATIR ERRORS
NESSARE T0 TR > ERRIRS +{ ERRORS

awz M 10z 018 1 MA r0u sz8 140 DA 108 828 100 108 083 - ADS




1}

WBER' OF
ERATOR

{app epENATOR
TERRORS |

i
i
'
i

544

PLACE’ TOTAL
NUNBER OF
SPERATOR ERRORS

108 818

100 108] 083 ARS
{
i
l
|
|
!
!
{

t

R S Y TR

54%

PLACE MUMBER- OF
PROSRAN" ERRORS

ooi ‘DM 100 328

846

547

PLAGE NUMBER OF
DATA ERRORS

148 DM 10w s28

SET
SUB-ROUTINE

v M

10L $29%

386 367 ST WIS




S48 547

PLACE NUMBER OF | ‘ SET
DATA ERRORS SUB-ROUTINE
l? 1 MM 100 529 366 387 IS WS

Appendix XVI
Page 4 of 8




480

481

482

483

464

483

POUTSTRAP BLOLK-
ETTE FROM BENERAL
sTORAGE

BRING THE START |

PUT THE START

ETTE ON THE
MT track

BOOTSTRAP BLOCK-{

TRACK SWITCH

PUT THE LABEL

BOOTSTRAP
 BLOCKEYTE ON 1D

:
AND WRITE THE |
i
THE TAPE 4

ol on THE MT TRAcK

{ BRING TRACK 43
OF THE START

 ROUTINE FROM
GENERAL STORAGE

Aov 100 80l waL

osz M\ osz 813

150 554 ML e

|
473 }

ooz MA o'z srs  Dor 1000 200 LA o's 400 48t

474

HAS THE
/LAST TRACK
REQUIRED DA
BEEW WRITTE

ON TAPE?

489 410 a a2

TYRACK swiTch ANp]  fPur THE BLoCKk- 1

| WRITE TRACK 43 ETTE.DF DATA ON TRACK SRITCH AND
OF THE START » > HE
ROUTINE OR e MT track BLOSKETTE

| GENERAL STORAGE

| ADDRESS ON TAPE

o'c 470 488 705 1'o s55¢ OAA pes esz AM o'z srs o

0 413 412 105 1'o 554 DDA pes  ees 400

| OATA CODES FROM ]
GENERAL STORAGE

- ThE MT TRack

WRITE END OF

PLETED MESSAGE

DATA CODES ON
' TAPE

487 488 489 82 493 494
 BRING THE BLOCK-| | PUT THE END OF TRACK SWITCH AND pur MT ounp com- pEwInD THE !
ETTE OF END OF | [ DATA CODES ON

WITH INTERLC

ON SUPERVISOR™S

TRACK .

for 320 200 taL eez O\ o'z sts  o'o 492 480 T03 1'o 554 M\ oes 40z MO mz ers  o'o sez OB




484 485 488 487 488

BRING TRACK 43 | | TRACK SWITCH PUT TRACK 43 OF - RING TRACK 44
OF THE START ' AND WRITE THE THE STARY I THE START
"ROUTINE FRON —>1 LABEL ON 10 l==0% ROUTINE ON THE Bt ROUTINE FROM 1
GENERAL STORAGE THE TAPE ‘ MT track . GENERAL STORAGE
o1 voo 200 LA o'e 4ss 485 tos  1'c ss¢ OAD oes  sez OM o'z e15 Ao 100 eod LA
473 o as 418 n
TRACK SWITCH AND| HAS THE MO | upoate THe é PUT THE NEW

WRITE THE DATA
BLOCKETTE ON
TAPE .

'o 554 OM oes

LAST TRACK OF
REQUIRED DATA
BEEN WRITTEN

ON TAPE?

883 488] 418 1)K

> ADDRESS TO THE

BENERAL STORABE !
NEXT BLOCKETTE
OR SCL

1GNORES

GENERAL STORAGE
[ADDRESS WITH

STORAGE ADDRESS ||

oN MT raack.
BRINE NEXT
BLOCKETTE FRON

895 452 885 ADS 995 MA 980 ars 98z o'z 488 saL
478 a8 480
PUT THE Vst {  leur the LasT
GENERAL STORAGE | [ GENERAL STORAGE SET
 ADORESS TO BE 11 ADDRESS TO BE \
DUMPED IN GSAR OUMPED IN MT 4b
: STORAGE
002 M\ 985 avs 003 AY) 408 ATS 481 474 478 IS
a1 482 43 484 485
1 [rur THE 180 | Feut THE LasT | CHANG!
SEARCH. CONTROL R | SEARCH CONTROL | DATE
LOCATION TC BE | LOCATION 10 BE FOR Ci
DUMPED INTO THE ; DUMPED INTO DATE
GSAR i STORABE 1 [stocki
203 000 303 LSS 002 497 995 SWS 203 000 303 LS5 003 981 498 S5 475 4

93 494 485
ot MT ouwe con-| [

LETED MESSAGE

Rewino the MT
WITH INTERLOCK

)N SUPERVISOR' §
[RACK

TRACK SWITEH THE]
SUPERVISOR'S {

TYPEWRITER AND
PRINT MESSAGE

z M\ oz ars

o'o ss2 AM\ oes

557 OAY -oez

100/




e L e e ————— -

408

S s e T ¢

e

TRACK

STARY
INE ON' THE

'RACK

43 OF

BRING TRACK 44
OF THE START
ROUTINE FROM 1
| GENERAL STORAGE

B o'z srs Dot 100 e0d AL

GENERAL STORAGE
[ADDRESS WITH
IGNORES

476

PUT THE NEW

417

0es MDA 980 ars

on MT raack.
BRING NEXT
BLOCKETTE FROM

~PUTTRE CEREWAC )
STORAGE ADDRESS

SENERAL STORAGE

98z o'z 468 8L

419 480
[PUT THE LAST ‘
TR A S
OUMPED IN . MT 4b
STORAGE ;
003 AY) 498 ATS 481 474 478 WIS
482 483 484 485 488
PUT THE 1st | : | PUT THE LAST ] CHANGBE THE UP-
SEARCH CONTROL _ j SEARCH CONTROL DATE CONSTANT SET
P LOCATION TG BE { LOCATION TO BE FOR CHANNEL UP-
DUMPED INTO THE | ‘ DUMPED INTO OATE INSTEAD OF | MT 4c
- 6SAR ’ STORAGE ; BLOCKETTE | I
203 000 303 LSS 003 891 488 SES 475 497 475 SVS 487 474 478 WIS

002 487 885 SWS

GE2IERAL STORAGE
DUMP TO MAGHETIC TAPE
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128 AAANAA
AAAAA

ADAA
159 AAAA

A 1 A 1 constant
A A A Space constants
Each of the following, except as noted in 134, contain two counters,

one in the high order 6 character positions and one in the low order 6

positions. At the end of a run they may appear as follows:

¢ 0 6 6 9 r P 3 & 3 2 r

High order 6 Low order 6
;i34 : r r | ; rot Total number of messages received,
' A pad is in the low order position.
135 Messages received - " Messages received

from ZDC, from ENY,
136 Messages voided ' | Number of strips

__on input. ‘ printed. -

137 Messages sent Messages sent

to ZNY. to ZDC.
138  |Number of flight Number of flight

plans received. plans completed.
139 Number of computer ' Number of HSP

machine errors. ‘ machine errors,
140 :Number of input Number of output

machine errors. machine errors,
141 Number of CUE Number of program
h machine errors. | errors.
142 | Number of aata . Number of messages added to the

errors. ' total count twice, once in CUE and

once in Executive routine.

143 | Number of input Number of CUE
: | operator: errotrs, ‘ operator errors.
144 Number of CUE ‘Number of CUE
| meséages received. | messages transmitted. — ..];'
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NOX Costant for quétvisor"s

message.
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Constants for the Supervisor Messages
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APPENDIX XVII

MACHINE ERROR ROUTINE




tsudbs7cs4sztsu|9a7cs4sz:sul¢a7cqi
elpla|dulelclal -1 1afsls|al /- [alalolalalaf B |2k |-l )
: PIAIR GSAR |data, Pla K
sls|r -‘—-—~l-- ‘ DATA
1l : ‘ . ol Bl e
T 5 R
L[ORD @ 1 2 3

CHARACTER

CODE TYPEWRITER FUNCTION . CODE. .  IYPEWRITER FUNCTION
L . SPACE - ‘ I.GMORE - NCNPRIN
RED COLOR PRINT . TERMINATE PRINT
UPPER. CASE .

LOWER CASE 3

. _CARRILAGE. RETURM .

TABULATE  —

~ R




SUPERVISOR'S. MACHINE ERROR MESSAGE
RLOCK TRANSFER BUFFER.

3 e 5 %
4|3]2)i Is|ulidols| 7]a]slaf3] 2]t [s|nligo [8] 7]¢] 5|4]3]2]! {s]ulelolal7]c s 4| 3{2] t]s ] o]al7]e]5}a]3]2]V [S]i]is
olatal P iatelal-1-Flabirfv ~—--—-——-—-—Ar13ifﬁi?inAAAAAAAAPAAArr
_"d':\‘t'fa PIA K C r.rgnt jn_.st_‘ruéii‘pr\ 3 ‘ IProe.m:In_g Idontlflcaliom
| l l ) _!:_T_l*_ E_v —It\-l‘-['l—l-dla— a - Br t12 IN| DJA A‘M E‘A‘ A ) R, nlor)l l AIP_
R Q P RN K J H G
3 4 5 6
432l [shiiligal8l71e]5]413]2]1 [s]ulidol8l1le] sl4l3]2]tIshiulid of 8l 7]al S|4l al2]1 Is|ulig o]e] 7]els |4l 3l 2|1 | s]ulig
3 4 5 [
lilshulolal7le| sk lal2] s Islufifolel7]elslal3]2]i [skilidal 8] 7iel s|4]3]2] [slulidolal7]els|4al2 ] [shilid

JYPEWRITER FUMCT!OM

IGMORE - NCNPRINT PAD CHARACTER

TERMINATE PRINT MD CLEAR

"ROCESSING | DENTIFI CATION (ORD. 6 ABOVE)

g

=l

A

RC

AFT 1D

N

r

LA

A

M

H

A

e |
I

Y

)
A
4

A

m = | o[>

= M jO

O Eenm oy -

24
=ZkiP

=2 3

r
r
]
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=

s bbb b B
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o 7 B 9
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\ Prne'using Id-lgrt:.lvﬁ_‘cn‘tianJ ]

AMLEID AL | | I(l"l. nior)t i AIP S RIP IR r“l |
) H 6 F A
A .7 2
A3l2[1Is|uligolel7]els]|4]3l2]i|slinlig9 514] Sjuji Shij 7lcl5]4i3]2]1]s
I & 7 9
32 | s]inig9]el7le]s]4l 321 Ishit]id 9] af 7iel 5|4 sfuls sihjs 7lels14]3]2]i |s
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0
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D e T i

201

NG THE MACHINE

BRI )

ERROR ROUTINE FROM

GENERAL STORAGE 10 | (
{1 gH SPEED DRUM

497 188 490 865

THE VARIOUS ZRROR
RECO:VERY START STEPS

ARe pesienaTED MDA

riry 1ESu oN THE
FOLLOWING PASES

198 199 200
. PUT THE PRESENT UPOATE THE cuurursu LOAD ALL 3 FIELD
ggtu 2AIA LN MACHINE ERROR PATTERN TRACKS
ORAGE COUNTER
995 115 111 548 139 158 139 ADS ‘020 118 0 690
202
ME 4b
501 2001 199 WS
2nd MACKINE ERROR OCCURED BEFORE RECOVERY
COMPLETED FAON OR IGINAL MACHINE ERROR
4817 498 489
PUT THE PRIPER . SET MES TO THE
ERROR CODE - PROPER RECOVERY BRING THE LAST
| R
S " STORAGE
101 112 101 S¥5 499 124 698 SWS 119 880 --- 750
502 504

SET
SUBROUTINE

504 2367 351 UJS

503

anc 2nd 'TIE"
T0 THE MESSAGE
ON BTB

866 105 351 833

2nd MACHINE ERROR

672 112 --- 830

CYNITIATE TRACK |
i 11 DATA




201

BRING THE MACHINE
ERROR ROUTINE FROM
GENERAL STORAGE TO

HIGH SPEED DRUM

497 188 490 9565

THE VARIOUS ERROR
RECO:VERY START STEPS

Are DesigNATED PMJa

turu [EOu oN THE
FOLLOWING PAGES

501

480

491

492

493

BRING THE EXECUTIVE

BRING THE CANCELLA-

. PUT MACHINE ERROR

PUT THE STORED

ROUTINE FROM GENERAL TION ROUTINE FROM " MESSAGE CONSTANTS PAK ADDRESS
STORAGE 10 HIGH GENERAL STORAGE T0 - ON BTH ON BTB

SPEED DRUM HiGH SPEED DRUM

151 611 491 563 821 1M 492 583 ssz A 10z s o3 113 103 8V§

SET
ME 4b

503

502 480 WIS

(%)

(S s



e i N .
e HEE 3 St 152 i L i o A S, S AR R

1 482 493 . 494 495

ING THE CANCELLA- | PUT MACHINE ERROR PUT THE STORED ‘PUT THE STORED ‘ PUT THE TINE

O I L R e I [ L | e

GH SPEED DRUM — | ‘

I 171 492 56% ssz MA 102 13 103 113 103 SVS 114 M 104 ATS 899 fov 101 545
488 Y

PUT THE STORED
g?:R‘ADDRESS ON |

102 115 102 ADS
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50% 50 597 308 } 309

ADD °INPUT' TO IS THE ROUTE ARE TKERE
"ME THE MESSAGE ON PART OF THE REMARKS ON THIS\ #
9 THE BTB " INPUT MESSAGE INPUT MESSAGE e
a : AVAILABLE 70 \
THE COMPUTER?
gs1 BAA 108 TS 020 659f. 508 PI3 21 855 508 DES 027 150)510 IS 121 555 §10 DES

MACHINE ERROR CODE
U”s\l

SET BY STEP 211 IN THE

INPUT PORTION OF THE

EXECUTIVE ROUTINE

515 518 517 18
ADD INPUT TO = ) o
THE MESSAGE ON Ry ORE At
SET INPUT ERROR DATA
THE BTB . 10 BTB Bt
j ME7d
6e1 MA 108 Ats 517 S04 802 ujs o8z DM 10z 813 110 080 985 756
MACHINE ERROR CODE
M5‘5U
SET 8Y THE INPUT
ERROR PORTION OF THE
EXECUTIVE ROUTINE
520 821 522 523
ADD THE ALRCRAFT i - BRING THE MOUTE REST
Ot - ) e ALt
‘ INAL - r
'3 . ME7e 17 FROM GENERAL i '
STORAGE i
se1 MA 108 ars 522 504 502 UJS Qo1 190 ol 1AL 982

MACHINE ERROR CODE
"520"

SEY BY STEPS 221 AND

240 IN THE INITIAL

PROCESSING PORTION OF

THE EXECUTIVE ROUTINE




£ WML e

508 310

E THERE
kS ON THiS\ #
I MESSAGE

SET ‘
6

1500510 205 121 555 510 DES 211 504 502 UJS

518
RETHE f‘
ERROR DATA]
B 10z 815 © 110 o080 983 730
! 526 51
ARE THERE
RENARKS ON
THIS INPUT
MESSAGE?
522 523 524 528
BRiNG THE RouTE | | mEstome THE BRING THE FLIGHT | - RESTORE THE
E PORTION OF THE ORIGINAL ROUTE OATA PORTION OF ORIGINAL FLIGHT
2 1 origiNAL NESSAGE[™P]PORTION 1O TRACK[™®™THE ORIGINAL MES- “ DATA PORTION 10
/ FROM GENERAL 88 SAGE FROM GENERA TRACK 87
'STORAGE ‘ $TO RAGE
Qo1 199 sofd La 98z MAA ez sts  fJov 199 eod ial 987 972 526 825 528 .

SRING THE CONTIN
EATION RGUTINE
FROM GENERAL
STORAGE TO HIBK
SPEED ORUM

'

81z 175 526 sS85




528

RESTORE THE

- ORIGINAL FLIGHT
DATA PORTION TO
TRAZK 87 :

987 872 828 835

O

826

ARE THERE
REMARKS ON
THIS INPUT
MESSAGE?

9717 150] 228 )%

528

527

ser @
EX7b }

BRING THE CONTINA
UATION ROUTINE
FROM. GENERAL
STORAGE TO HIGH
SPEED DRUM

81z 175 528 9588

232 223 228 U138

329

RESTORE TRACK
96 TO THE BTB

98z 10z 827 839

T e

it e ¥ W
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"ADD THE AIRCRAFT

] IDENT, T0 THE
MESSAGE ON THE
‘BT

530 531
532

P

SET C17 10 ‘
| RETURN T0 ME16 ‘

521 857 855 UJS

HAS TABLE
BEEN STORED?

ADD THE AIRCRAFT
) IDENT. T0 THE
ME MESSAGE ON THE
od 8T8

981 DM 105 aTs

MACHINE 'Em}zgp CODE
H; ]

SET BY STEPS 430 AND

440 AT THE START OF

THE AIRWAY ROUTINE .

NQ TABLES
HAVE BEEN
BUILT, RESTARY
THIS MESSAGE

540 541 542

- DESTROY THIS TABL

SO THAT HO FUTURE
INPUT MESSAGE WILI
HAVE THIS SAME FLI

" NUMBER .

543

BRING THE STORED

‘ TRACK 97 FROM
GENERAL STORAGE

ADD THE AIRCRAFY
I DENT. TC THE SET
MESSAGE ON THE

'B13 ME 7n

RESTORE ORIGIN
TRACK 87 FOR
THIS STRIP

MACHINE ERROR CODE

IIS40||
SET BY STEP 274 OF
THE EXECUTIVE ROUTINE
FOR THE 1st | TERATION
THRU THE TIME COMPUTATION,
TAILORING, AND PRIMT-QUT
ROUTINES.

550 : 551 552

SET €17 :
TO RETURN TO
ME3S ‘

652 857 855 U)5

HAS THE TABLE
1 BEEN FOUND AND
- POSSIBLE ERASE
STARTED?

g81 M 108 ars

MACHINE EBROﬁ cobE

)l"
SET BY STEP 858 OF
THE CANCELLATION AND ERASE
ROUTINE FOR A CANCELLATION
MESSAGE .

881 M 106 ATS 542 504 502 UJS Bor 198 se A LAL

g8z M 912

DESTROY THIS TABL

SO THAT NO FUTURE

INPUT MESSAGE WIL
HAVE THIS SAME

- FLIGHT NUMBER




532

A

DESTROY THIS TABLE 1!
SO THAT HO FUTURE
IMPUT MESSAGE WILL
HAVE THIS SAME FLIGHKT
NUMBER .

543 544

545

 RESTORE ORIGINAL
TAACK 97 FOR
THIS STRIP

'BRING THIS FLIGHT

TABLE 2 QUY OF

GENERAL STORABE

546
"RESTORE TABLE
T0 TRACK 88

YES
£ SET €17 10
| RETURN TO ME16
521 857 855 UJS
iBLES
JEEN
" RESTART
HESSAGE
542
BRING THE STORED
TRACK 97 FRON
SENERAL STORAGE
Dot 158 80 watL
552
ES — -
: ‘ SET CI17
TO RETURN TO
ME3S
852 857 855 UIS

88z M a7z 813

DESTROY THIS TABLE 1
S0 THAT NO FUTURE
INPUT MESSAGE WilLl
HAVE THIS SAME
FLIGHT NUMBER

600 000

201

LSS

975 181 885 SBL

982 967 274



546

RESTORE TABLE 2
T0 TRACK 96

882 862 274 835
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559 558 5387 550

‘ ‘X' INDEX
ADD THE AIRCRAFT SEARCH THE °3° "STARY SEARCH ACTIVE

10ENT. TO THE INDEX WiTN THE FRON THE ‘X’

NESSAGE ON THE [—PlAIncRAFT 10ENT. [P INDEX START

318 ADDRESS
981 M 108 am tos O 9ea ats  A21 233 o00d tan 560 SPS

WACHENE ERROR CODE
'885°
SET BY STEP 820 OF THE
60N!INUATION ROUTINE
‘X" MESSAGE PROCESSING.

IS THERE A

HAS THE
CONTINUATION
ROUTE BEEN
PLACED IN THE
CONTINUARTION
N TABLE?

s

567

YES

‘X INDEX
EAASED

522 504 502 WS

581 562
PUT THE CONTIN- RESTI(
UATION TABLE 10INI
ADDRESS IN GSAR 'SEGNE

0 T
‘ TioN
832 A 9¢5 ars  ee0 [
512
"ERASE THIS
- TABLE 7 RECORD
—

IS THIS

/ ‘ ‘ IS THE NEXT
TABLE 7 ADDRESS\ % / ADDRESS THE ° BRING THIS TABLE|
IN THE NEXT FIX ) ADDRESS OF THE 1 [ROM GENERAL iR
TABLE 7 ADORESS] "\ LAST TABLE 7 OF STORAGE LAST TABLE 7 OF
STORAGE? THE PARENT i THE PARENT
' MESSAGE? MESSAGE?
852 159 S73 215 990 9S1 873 s 990 MDA o995 AtL oesp 991 5712 1S 8
580 581 582 583 584 585
BRING THIS ADD THE TABLE 1 DESTROY THIS START A SEARCH 'SEARCH TABLE 1
FLIGHTS TABLE 1 DATA T0 THE TABLE RECORD IN "FROM TABLE 1 FOR AN UNUSED ACTIVE
FROM EENERAT NESSAGE ON THE GENERAL STORAGE ] START ADDRESS [—9] RECORD AREA <
STORAGE (13
875 M) oss atL sse OAY) 108 ars 171 AN o890 ate D10 100 ool was 150 AMA ees atn  ses 892
LI T
MACHINE ERROR CODE """‘;
580" ALL TABLE 7°s MAY NOT KAVE WEEN T
SET BY STEP 508 AND 510 OF ERASED. MOVE TABLES ! and 2 AND , L1}
THE DEPARTURE MODIFICATION DESTKOY THE OLD TABLE | AREA SO 220 128

ROUTINE . ROUTE CHANGE.

THAT NO FUTURE MESSAGE COULD KAVE
THIS SAME FLIGHT NUMDER,




'3 522 504 502 VIS

5681 582 583
SED
YES PUT THE 'CONTIN- RESTORE THE RESTORE THE LAST
¥ UATION TABLE JOINING ROUTE TABLE 7 ADDRESS |
" ADDRESS IN 8SAR [—P|SEGMENT OR FLAG PPt OF PARENT MES-
j T0 THE CONTINUA- SAGE AND DEPAR-
TION ROUTE TABLE TURE POINT

(NN E13 O 9o ars  es0 A eso ars 934 OM ese AT 985

564

© HAS THE
- STARTING TABLE
. 7 ACDRESS BEEN
\ STOREQ?

570 PIS
7

~
570 o YES
‘ ERASE ALL
ser C7 TABLE 1%
o teria o it
ME 23 | TABLE 7 ADDRESS
585 847 842 U)S =

578

572 515
DOES THE IS THERE YES -
ERASE THIS ERASE TH YIS UPDATE THE
TABLE 7 RECORD SEauEMCE TABLE ANOTHER TASLETY ¥ [vasie 7 recono SEQUENCE TABLE
‘ SEQUENCE TABLE? —> AROTHER TEST
A $%§ cou 518 215 990 895 304 54N 574 858 574 ADS
= 589 NO 578 570
I, p— , ERASE ALL
s TABLE| X TABLE 7°S INITIALIZE
:NERAL FIX TABLE 7 se1 C7 10 TRACK 85 T0 SET
" ADDRESS THE ‘ FOR THIS
LAST TABLE 7 OF RETURN TO ALREAY SPACES M ME18b
THE PARENT ME2S
, J NESSAGE? SEGMENT
995 ATL 980 901 572 )5 573 847 843 WIS ‘ O M sz ccs 528 323 521 WIS
584 585 588 587 588 589 591
uNUSED e
SEARCH TABLE 1 -"AREA | STORE THWE TABLE PUT THE NEW BRING THE TABLE STORE TF
FOR AN UNUSED founo |1 DATA IN THE TABLE 1 ADDRESS 2 DATA FROM OLD 2 DATA
—] Recoro AREA NEW AREA ! INTO STORAGE  +— 9] GENERAL STORAGE +—DINEY TaABL
AREA
150 PAA 888 ATN S8s 592 | se2 ses 108 NN 9ss AT 995 118 201 545 201. 201 008 LSS 975 161 995 SBL 118 901

592 TABLE 1 1§ FULL 593
SET SET
TF @ ME 7g
EAROR

220 125 503 W8

180 804 3502 WIS




584

~ RAS THE
. STARTING TAB
. 7 ADDRESS OF
STORED?

570 P38
<
570 YES ,
, ERASE ALL
ser C7 TABLE 7% i
10 RETURN TO ; IN SEQUENCE
ME 23 FROM STARTING
‘ TABLE 7 ADDRESS
58S 847 842 UJS :
574 575 578 577
1S THERE ves [eanse taas UPDATE THE
ANOIHER THBLE TABLE 7 RECORD SEQUENCE TABLE
SEQUENCE TABLE? — :gg#ﬁgg ;gg, —b
980 995 204 54N 574 658 574 ADS 882 992 S74 YIS
578 579
\SE ALL
“ ]
R TMIS -
SPACES M
ANAY . ME18b @
SMENT
DA M sz ces 528 525 321 WIS
587 ses 589 591 501
PUT THE NEW BRING THE TABLE STORE THE TASBLE
TABLE | ADDRESS 2 OATA FROM OLD 2 DATA IN THE SET
INTO STORAGE ] SENERAL STORASE +—P{NEW TASLE 2 AREA} ME 7e
ARE ‘
)9S 118 201 S45  201. 201 008 LSS 975 181 995 SsL 118 981 095 SBM

®

522 504 502 UJS
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801

802

8603

ADD*SEARCH"TO
THE MESSAGE ON

DOWNDATE THE
CLOCK TABLE AD-

BESTROY THE
'STORED TINE T0

THE 8T8

‘| AND BRING FROM
' GENERAL SYORAGE

DRESS. 2 RECORDS

- CAUSE A REPEAT
Xt INDEX
[ SEARCH

SET
ME7h

ss7 AV 108 ATS

WACKINE ERROR COOE
oow*
SET BY STEPS 382 AND 318 IN
THE °X°* INDEX AND TAB'LE 9
SEARCH PORTION OF THE EXECUx
TIVE RWTINE.

820

ADD THE TABLE
1 DATA TO THE

132

182 08% sBL

821

[ MESSAGE ON THE
(3]

SET
ME7m

g70 ADD 108 ATS 622 504 502 UJS

MACHINE ERROR CODE
‘g20’
SET BY STEPS 895 OF THE HSP
PRINTOUT AND 880 OF TNE
TYSPERRITER PRINTOUT ROUTINES.

630

ADD ‘ERROR® TO
"THE ME SSAGE ON
CTHE B8

ses AV 108 ars

MACHINE ERROR CODE
‘830’
SET BY STEP 161 IN THE
_ERROR PORTION OF THE
EXECUTIVE ROUTINE.

TIME COMPUTATION,

148

150 AM

ATS 332 564 502 WS

822

MA

SET BY
EXECUTI
RECORD

823

STORE THE V'
PORTION OF TC3
STEP 443

B

BRING THE TINME
COMPUTATION

150 443 118

TASLORING AND

PRINTOUT ROUTINES AFTER THE 1ST
STRIP,

TEST FOR
EAROR CODE
200 FOR PROPE
REENTRY POINT

832

SET
ME 7¢

191 504 502 V)5

ROUTINE FROM
BENERAL STORAGE
T0O HIGH SPEED

RUM
431

181 624 58

635

Prere—
- ADD ‘ENDI
- THE MESSA
THE BTB

ss2 M

MACHINE ERROR C4
‘035’

SET BY STEP 324 OF TH
EXECUTIVE ROUTINE, END
ESSING.




8cs 809 610
BRING THIS "ADD THE TABLE 1 ‘
e, e LI
MESSAGE ON THE |—*1
ME7h STORAGE Uil | ME7k
584 502 UJS ser A\ %005 amL s70 DAD w8 ATS 343 S04 502 IS
YES
(1Y) = 608 807
i
FOOND TABLE 8\ | ADD cSEARCH® 10
‘ F | THE MESSAGE ON
ThANaes To THE ' THE BT o
TABLE 7 ME7j
ADBRESS? .
973 159 808 1S 887 A 1w ars 378 504 %2 U)5
MACHINE ERROR CODE
008’ ~
SET BY STEP 378 OF THE
| EXECUTIVE ROUTINE. TABLE ©
‘ RECORD FOUND.
822 823 824 825 6260
STORE THE '¥°_ BRING THE TIME RESET TC5 T0 BRING THIS
PORTION OF TCS COMPUTAT | ON 17S ORIGINAL TABLE 7 DATA su,ﬁﬁa,,,E
i STEP 443 ROUTINE FROM 4 CONDITION a1 FROM GENERAL H
GENERAL STORAGE STORAGE
T0 HIGH SPEED
- ' RUM
150 443 118 SWS 3 118 443 SwS 973 AN e85 amL 475 375 368 UJS

%431 181 824 585 44

835 836 840
ADD ‘ENDING' TO - ADD ‘ERASE’ TO
THE MESSAGE ON 1 THE IESSABE ON
THE BTB SE i THE BTS

ME7¢c
882 NV 108 ATS 325 S04 502 VIS 883 108 552 538

MACHINE ERROR CODE
‘635’

MACHINE ERROR CODE
‘640°
SET BY STEP 328°0F TME

SET BY STEP 324 OF THE
EXECUTIVE ROUTINE,ENDING PROC-
ESSING.

EXECUTIVE ROUTINE. NORMAL DATA
ERASE..




810

e ———rer—y

WE TABLE 1
10 THE SET
GE ON THE |~ ME7k

Al 18 ATS 243 S04 502 USS
807

SET ] ME
MEZ] 6

'S 3718 504 %2 UIS

828

S ET
SUIIgUTINS

L 479 375 388 WY

640

ADD ‘ERASE’ T0
THE MESSAGE ON
THE BT8

863 106 552 535

MACHINE ERROR CODE
‘640’
SET BY STEP 326°0F THE
EXECUTIVE ROUTINE.NORNAL ﬂftl
ERASE.

BRING THE COOR+
DINATION FIX
JABLE 7 FRrOM
'GENERAL STORAGE

931 9035 008 53

MACHINE ERROR CODE

215 ‘
SET BY STEP 833 OF THE TAILORING
ROUTINE ICH POCESSIUG.

'

Appendix XVII
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!v

843

ADD ‘ERASE' 70 THE

@ WESSAGE ON THE BTS

883 108 832 533

MACHIME ERROR CODE
‘843"
SET BY STEP 857 OF THE CANCELLATION
_ AND ERASE ROUTINE. ERASE OF DATA
FOLLOWING AN ERROR.:

640

ADD “CUE' 10 THE

@ MESSASE ON THNE 8TI

684 100 58 535

MACH INE “ERRON CODE
l.“l .

SET BY STEPS 224 OF THE |

462 OF THE TIME CONPUTAT

“729 OF THE HSP PRINTOUT,

TNE TYPEWRITER PRINTONT |
CUE MESSACE PRICESSING.

T et b b 6T



7] ' 650 ‘ ‘081

ADD “CUE' 1O THE ADD THE AIRCRAFT ABD “Psn aemy’ TO - |
NESSAGE ON TNE 8T8 10ENT TO THE MESSAGE]  |TNE WESSAGE ON THE

‘ ! ON THE 8T8 TS . M
3 ) “ | 9 3

664 108  S19 335 o1 DA 1es ars oss A 107 ars
MACHINE “ERROR CODE' " MACHINE ERRSR CODE
‘sus” *s50°
SET BY STEPS 224 OF THE EXECUTIVE, SET BY STEP /N THE

482 OF THE TIME COMPUTATION, 700 AND POSITION REPORT ROUTINE
720 OF THE HSP PRINTOUT, AND 723 6F ' )

THE TYPEWRITER PRINTOUT ROUTINZS,
CUE MESSACE PRICESSING.




AIRCRAFT
3 THE MESSAGE
[ 31

ADD "PEN RPRT’ TO

‘THE NESSASE ON THE
BTS .

52

SEY
ME7D

i 108 ATS

ERROR CODE
080"
'TEP-IN-TNE
'EPORT ROUTINE

sss MDA 107 ars

224 804 002

s
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Working Storage

BE

IDirect Route Sequence Table Track

931 AlAIALALS 6(x|x]x|x A Coordination fix Table 7 address.
933 Alalalale|® X A Continuation route address
934 s {x|x|x|x] X | Word 8 of the Continuation

Route Table before route is

stored.

—

[ 92

JaJaa]a]sfefx[x]x[x[x]a

Last Table 7 address of a

parent message.

952 AlAIALALlS |2 X|X|X|A| Next fix Table 7 address.

955 AlATAIAIS || X[X|X|X[X]A Starting Table 7 address.

956 X|XX[X]X X XIX|X|X] Joining route segment or

flag for continuation process.

978 XXX X [AX|X]|X|[X[X|{x|X| Table 1 data.

973 ATATATAS I AIX[X|X|X]X]A This Table 7 address.

975 AAJATAL O B]X|[X[X]A This Table 1 address.

977 XIX XX XXX XIX]X]X|X 1st word of remarks.

The remarks beside the above constants, factors and working storages define

the prime purpose as used in this routine.

any secondary usage cf these locations.

The

flow charts will define

Appendix XVII
. Page 8 of 10




—3

4

L

£—1

q

i

= — 1 k=1 1

[ 112 [plafr]c]s]|e|r|ufo]a]r]n Error designator codes for
the supervisor's error message.
113 Alalal-1-|-1AIAJA|A|A A Storage for error PAK data.
114 -|l-]=-j-d1=-1-1-1-1=-}-{-1- Storage for error instruction
revolver data.
115 AtATALIAL-L-|-1-|-]-1|-1IA Storage for error GSAR data.
117 AlAIAIALAIALALA}2 0|29 Starting address for 2nd machine
error in sequence.
124 AIAIATATAIALG6(P|OIA[A]A Machine error code storage.
125 Atrj1ryr|ael-|-1- ATA Error designator address.
132 AtAIAlAlL]1]2]8]|6]|®;2|A| Current Clock Table address.
139 X[XIX]|X|X]|r Computer machine error counter.
148 AlA[AJAIATAIAJXIX|[XIX|A Current Clock Time
159 AIATAIAIAIATATATAIAGALA Spaces constant.
156 AIAIATAIAIYIALALAIALALA] One constant.
159 ii|ififs{O|ififi|ifi]d Table 7 address comparator.
161 plo|olejL|o|1]p 0|0 |0]0 Table 1 address modifier.
162 ATAIAIAYALATALA[ALA]G]Y Clock Table downdate constant.
171 r{/|X[AJAIBIO|U| Tl ||| Constant to destroy Table 1.
175 8l19z|AlPl2|2I5]5{8|@]A| Continuation routine
‘ load factor.
[ 177 I SISIZIAI ﬂ]1T11 61 GI‘QIQ)IA Cancellation and erase
routine load factor.
r181 ]\4[8]ZlAIﬁ[lll[Z]‘G[ﬂlﬁlA‘ Time Computation routine
load factor.
l 186 16i8[ZIA ﬂ‘illl[llSIﬂlﬂlA Machine Error routine
load factor.
655 if1fijil2]i[5]9 ifjilid Error code comparator.
656 ili|i)1jilil2)® ilil4 Error code comparator.
657 ilifi|ifolofofzlifililtd End of direct sequence table.
658 olo]X{AlAIALA| Al A AtA Sequence Table update constant. |
659 plififpi|afpajifi]i]i]A]L Input track comparator.

Appendix XVII
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661 I IN P JUT Jr jr |} JA A A (A
. 662 EIN (D |T [N |G [ (r]|] |A|A A
663 Eqr A S (E I Ic |1 1A 1A |A (A
664 C{UE | |] [AIAIA|A]A A Supervisor's machine errox
666 A t 12 I8 DA [AIMIE [A A message constants.
667 A s Ix[A[R P (R{T |x[x |}
6569 E[R [R[OIR [r ][] A A ]A |A
E 7 -2 - [Original Track 11 data to inmitialize Track 11 J
688 AAA[ALA[AL? |/ (M [AIE (8
681 AIAIUIF|C A[-{- |- |A]G 51
682 AR (-|AlA|AlA|AlAAL: | B ,
683 AKIAI-I-|-lA]TIR(VIA]l A Supervisor's machine ervor
684 ~d{=-t=-t~-t=1-1-{-1t-1-1- - ‘message constants.
685 Alefelafaa]alafalala] s |
686 AJAAA[AAlA[AIALALIAL A}
687 rir [T (AJAJAJAJAJA[A[A] O]
Appendix XVII
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APPENDIX XVIII

MAIN FRAME PLUGBOARD WIRING CHARTS
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b1

e

H
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F—13

MODEL 1 UNIVAC

FILE.COMPUTER EXTERNAL PROGRAM CHART

[EUsToMER: APPLICATION: FPROGRAMMED BY: DATE |PROGRAM NO.
NAFEC: Phase I Lab. Operational Plugboard October 30, 1961
’:57 Vy ,;:/,:.-T pROCESS Y, sv::i'r R SHIFT :Eé; REMARKS IN
sy |U adr |Usrv| CP - Vadr |Vstwv BR 1 Jump Negative
s2 | 1Ry AT ‘ PAK |R2 |Uni2-2| W of IRV —» PAK and NI out
53 [Vl 51 |ap5l | PRS2 51| yadr |&55|uni6-2] AT and JuMP
54 VL 52 | PR53 | srv IN 55 |lAT and SHIFT
ss |Vl 53 |Werv | PR54 R53 UNI2-1 OUT 54
56 |y adr PR55 GSAR RUR~1
s7 |Vl 54 +CK | FS2-9 IRV NI RURL
s8 |GSBZ BT Uadr IN59 Load Sub~Program to HSD
59 |GSAR PrR57 | v2 57|L1 | R56 RUR=2 0uT 58
. &0 |VL 57 [R9 | PR51 [ v2 51 [R9 ER 4 RURZ |
s |vl 60 PR59 | FS2-8 L9 | R57 NI B3
62 |yl 55 T2 | PR56 . CDR ‘NI Determine Flight Direction
53 [cT18A wSQ | cT1SB CT18C 64 louT 68
64 |R66 PR61 | V2 63 R63 .65 QUT 63
65 |Vl 64 ML W adr | R64 66 OUT 64
66 |V1 65 PR64 | V2 65 R65 [R1 |67  |}Square Root OUT 65
67 |Vl 66 PR60 | V2 64 BR 5 QUT 66
68 |Vl 67 PR62 V2 67| IN63 BUS d17
69 |CT24A [CTI2A}] PR66 | R 61 [CT12B[ R59 | RUR=3 [l Load Patterns NST41A
70 |GSBZ | BT crizgl BUSc28 ‘
7t |NL 62 }]i53 PR67 | V2 %‘2‘53 BR 2 "Jump _Positive ‘
72 [RA cT28| Pr68 cr2ac| cr42p BUSb28| Shift A/C Identification |ST41A
73 [vl 71 PR 69| v2 71 R62 tels |
74 |CT32 PR 72 R52 BUS V1] Determine message kind BUS R27
75 {V2 69 5] PR 74 R69: RUR-4 | Ten instruction subroutine ;
76 |FS2-2 EA 3| PR 75 R74 NI Start Address End or Day Rt ‘
77 [R77 PR 76 ' FS1-2 [EA3 |BUS V6 sop ol
78 {v177 PR. 77 CT7 | vl 78 BUS vl6l] Machine Errorx BUS
7 [R82 5 | PR 78 FS1-3 80 |fRecovery Psa 4°
80 fv1 75 PR 79 ' FS1-4 | IN81 out 79
81 [yl 82 |EA6 |PR.80 R76 BUS J2 ouT 80
82 [v1 76 |EA9 |PR 81| R81 BUS W12 | Plugboard Start "i‘%?E
83 Iyl 91 BT R55 UNI 6=1 BT and Jump
84 [RD AT FS2-3 UNI 7~ S N13|
85 [pPAR | PR84 1/0-¢ | Ea4 |BUs N17]] BUS Q16
86 [FS1-6 [CT17A[PRBS CT48A| 1/0-1 CT488|CTL6B us M17
87 R84 PR86 CT398 OEL in |}Tracker __InsT168 |
88 _lyl 80 PR87 R85 CT48C _ [BUS N16
89 |CT33A, ¢T3A | PR8S Cr3%B| CT33B LT354|INYO US I16
50 lcT358  PR8Y 89| cr3ea Ky89(inoz A—
91 vl 73 J1{PR71 (V2 73 71 3 " Jump_Equal ‘
92 |CT36B D | PR9O ‘ CT36C CT36D | Tracker OUT 90 |
- 93 A
s4 |FS1=7 R7 AT PAK BUS I2| Machine Error Recovery BUS E13
9% CC ' 1/08 CT22A | Tracker BUX C16
96 |FS1-8 PRI2 Fsl-8 BUS. CIB| Timing to Clear Selectors |Chedk
97 | y adr pok ¥ Pr94 CDR | puS Al8| Determine msg. kind for CUR|
98 g

U 13883
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MODEL 1 UNIVACo FILE COMPUTER CONTROL CHART #1
APPLICATION:

OPERATIONAL PLUGBOAED
DEMAND UNITS

CUSTOMER:

NAFEC Phase 1 LAB

PROGRAMMED BY: DATE

Oct. 30, 1961

PROGRAM NO.

(DMD)

i A e MR o R PRt % Sen STt

~

+

[fael “"]

L

]

P

[

e A o A N Fe e S

M S R i e A R Sl

i it i e S AP Ak O o 8 e S - S RO T

Appendix XVIII

uTs} TEST IN NOT READY READY DEMAND IN DEMANP ouT SPECIAL OUT TRACK SWITCH
' |NS T11A TEST IN DEMAND IN | READY Bus v17 Bus w17 NS T9B
2 i
3 -
'4|8T 11B TEST IN DEMAND IN | READY ST10B ST10A ST9B
5
'6
7
-]
9| 1
UNIBUSES (U/B) START TO:
NO IN, IN IN IN our C ALT SW 1
BRI 4+ BR] ¢ 'BR2 - BR2 0 NL ERROR SIGNALS
2 | BR3 + BR3 - oUT 52 OUT 55 NI TYPE To
®|UNI &4 OUT [RUR & BRI - 'BR3 )  IN 52 PARITY | CT47A
.4 | BR2 + 'BR4 P 'UNI 6 OUT | Clear PSH25/ UNI 3 IN 4 ZorrLow] 4 - o' Flow
5 | DEL OUT PS6| DEL OUT P$7| DEL OUT PS8  CT41A Torow]l N o' Flow
6 OUT 53 OUT 83 UNI 4 IN 2 NorrLow| ARITH,
7 Bus j28 OUT 84 CT1lA ARITH. | CT46B
a8 GS PROG CT‘OGA
RI-SPEED CONTROL LINES (HCL) STEP CLEAR (3C) [ STEP REPEAT (SR)
NO| IN YES NO NO IN ouT NO|, FROM
L 1 | ST46A | IN. 77 1
X 2| ST 46B Bus T23 2 \
% 3| ST 47A PU PS 12 3
N L | b ]
[ FUNCTION SEQUENCE (FS) 0UT EXPANDERS (OF)
NG, sET PROBE ouT NO IN e out 1 out 2
! | QUT 87 Bus G8 _Bus b25
2 2| ST16B Bus e25 Bus m28
3 3
4 4
[~ FlIN
FUNCTION DELAY (FD) 5
NO| IN N, ouT 6l
AlBus G17 ' Bus F17 TIMER ON | |7
B . 8
—_— )
c OUTPUT CONTROL LINES (OCL)
D NO FROM NO FROM
. A ST9A F
REMARKS: ‘B | NST9A | NST17B
C . H
o] N
. E J
U. 13586.4

Page 2 of 12

T

-
fam

s TR SO

-

R

e B e



e e g v i ¢ e

a7 i T

=

g ey

MODEL 1 UNIVAC " FILE.COMPUTER CONTROL CHART #2

CUSTOMER: APPLICATION: FROGRAMMED BY: DATE| PROGRAM
I NAFEC Phase I LAB PERATIONAL PLUGBOARD Oct.30, 1961
' READ URA (R) BRANCHING (BR)
No IN T out No IN FROM + - o
1]ouT 56 . ! IN 57 1 |ouT 51 UNI 1 IN 4 UNI3 IN2 UNI 1 IN 3
2lour 59 | IN 60 2lour 71 UNI 4 IN 4 UNI 1 IN 2 UNI 1 IN 1
3 |our 69 IN 70 3louT 91 ‘ [UNI 2 IN 3 UNI 3 IN 1
4 | QUT 75 UNI 3 IN 3] [4|OUT 60 Bus 1 17 Bus h 17 UNI 4 IN 3
wRITE AW | |5 |ouT 67 Bus ¢ 17 Bus b_17 Clear PS h 25
No IN 1 ouT 3 ‘
1| ! 7
E a ;
3 1 9|
4 H 10
WRITE & CHECK URA (V‘/C)_-_ 11
NO IN ! ouT 12 _ .
1 H CHANNEL SEARCH PROBE & WAIT (CS P/W) — ]
2 IL No IN FROM + - : [o]
3 ! 1
4 ] 2
CHANNEL SEARCH EQUAL (ECS) 3
NC IN ouT 4
1 CHANNEL SEARCH PROBE  (CS P)
2 ) NO IN FROM ACTIVE + [
3] , %
(4] H 2|
WMIIEL SEARCH UNEQUAL (ucS) '3
NO IN L QuT 4
1 [ CODE DISTRIBUTOR  (€D):
2 ! _ ALPHA/NUMERIC IN:
3 = VI SH 74 4
4 + GROUP 1 IN GROUP 2 iIN GROUP 3 IN GROUP' 4 IN
CONDITION. COMPARE (c/c) vl SH 97
NO IN | ouT NO out No| ouT NO ouT No| ouT
! : o |R1 3 "y -+
2 ! Tousazs  [* ) /
3 H 2R3 B K] s |
Py [ 3 |RG CPBus W 57 L Tl
[CLEAR BLOCK TRANSFER BUFFER (CLBTE]] |4 |RS CBus V 63 M| Bus X 63 u
No IN | out 5 [r6 EBus W 58 N|Bus W63 |V
' : R 7 @i 5
2 ] 7 |r8 s P| Bus V 62 X|Bus X 62
3 ; 8 |Rr9 H Q Y
I H s |R10 1 Rl Bugs W 62 Z
tﬁﬂﬂ GEN'L STORAGE DUFFER (CLGSB) ' CDR PULSE IN:
NO : IN { ouT ouT 73
1 H NO ouT No ouT Nol. ouT NO| ouTt
2 0 [Byg Sl 12 M1l PslBug P12 9 | Bug N11
3 1 ! [Bug R11 us F9 7] Bus L11
4 H 2 [Bug Q11 s 8] Bus 012
U 13868
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me _llm'lﬂﬁﬂl , MNED IY: DATE w.
NAFEC Phase I LAB OPERATIONAL PLUGBOARD Oct. 30, 1961
_ INPUT CONTROL LINES | [ iNDICATORS | PROGRAM SELECTS -
no to no| from no| in delay out drop ot B+
a | 1| sT25 'Bus._M13 | Bus F8 PU_T29
b " ‘2 2 SCO R JBug x27
¢ '3 3(sco W PU T2
L d 1 |4:8C0 u PU T3
o 5 sCO Vv 'PU T6
fi pwitch in 6 NST12D UNI5 IN4 |Bus_ p27 _{Bus n27
‘9 {switch out T/ NST308 UNIS IN3 |Bus -g27 |Bus 127
.'1 BREAKPOINTS | 8 ST41B UNIS IN2 . ‘Bus 128
i et L4 CT25 . ) l1OiByus E8 NI |Bus V27 |
Y 21 CT26 \1[ST228 ... |Bus L13 Bus k28 'PU_T48
- 3] craz 12] STEP CLEAR | Bus V13 P _T7
TIMER USBus Wiz _ lIN79. ...l ... . PU T8 |
on 10U FUNCTION DELAY A 14{Bus_E9 Bus 017 Bus T11 PU T32
off |[Bus .1 17 15} Bug. K11 _ |Bus P17.___|Bus Ull PUT44 |
—== lIGNS T36 D__|Bus G16 Bus K17 Bus E2
TIME - OUT PULSES h25-BR5-0 k24-IN96 | H24-5C0 Q G24-§§£ed
ro to | SYEARSCo-5 | 224 WRRep [H25-5T43 | G25-UNI4-T
A Bus__ U63 | SPECIAL CHARACTER _ OUTS
| 8 [Bus F13. .. . ... | ol to T nol __to |
G |Bus U62 . Qiclear Ps H24 || Bus H17 Wey ps 3 |
] . RPPU PS 2 UiPU PS &4 X !
glclear PS h24 V| PU PS 5 Y ‘
i ALTERNATE _ SWITCHES
[nol _select common non-select |
NI START IN 82
|2Bus D3 SEL HOLD B+
3iBus I11 SEL_HOLD B#
4l
| 8/Bus v28 I cr10A
'€ Bus D1 SEL HOLD B+
/
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MODEL. 1 UNIVAC  FILE-COMPUTER SELECTOR CHART

L
L
:
;
i [
f U
é CUSTOMER! APPLICATION: PROGRAMMED BY) DATE [PROGRAM NO,
3 NAFEC Phase I LAB OPERATIONAL PLUGBOARD Oct. 30, 1961
§ m T4 PiCK-UP FROM |GROUND| SELECT . COMMON NON-SELECT
; 1
i, B+PS3 Comp. |CT3A 1 SH_ 62 cT 13
? B : Comp. R 1 .NST6B. R 2
: 4 ;
§ .‘ -
! *]3 5
' 6a] B+PS5 R S NST34: R 6
i R 3 ST13 CT._3B
. | c Comp. |R 4 NST13 RS
; 7 | B+PS12 Comp. | EA6 V2 SH 78 V1 SH 82
S | 8 | B+PS13 Comp, |Bus _Gl13 Bus W16 Bus _TI17
! ! 9a| Bus Cl ‘ c-1/0 A Bus__ d25 c-I/0 B
. b Comp. |T/S DS& - Bus ¢25 T/S DS
. | 10a| Bus B1 Spec Out DS C Alt SW5 Bus._ x17
; b Comp, | Demand Out DS 4 Bus w28 Not Wired
; 1la Bus B 2 ' Comp. | Test in DS4 | UNI 7 Out Test in DS 1
[ . p| vt~ Bus D16 NST16A Bus R16
H ]: 12a]| g,s 127 Not Wired vVl SH 69 Bus d35
. b : R8 V2 _SH 69 R11
1 c Comp, | CT30A R70 ISP
i , d CT30B Bus a28 PU PS 6
X .13 | Bus w27 Comp. | CT6B NST2 CT6C
14 ‘ ‘
15
7
1 \
16a] Bus X27 Comp. | CT21A Bus x28 CT11B
§ b OE 2 IN Out 86 iN 87
’ " 17a] Bus W27 Comp. { EAl Vi SH 86 Not Wired
ﬁ ¥ b Not Wired “Bus £25 C-1/0 G
18a; BTBS V1 63 GSB3
Poo b| Bus v27 BTB1 V2 63 GSB6
I | Comp. | BTB® R 63 GSB1
P df :
i 19
! 20 ~ ‘
¥
“ I _21al Bus C2 . Bus B1l6 ST16A Bus M16
b Comp. ‘ .
' 224 Bus U27 Comp. | Bus L16 _Out 95 Bus P16
; I __b| ‘ "IN PS 11 ST37 Bus n28
| 2 |
2]
! ! 24a vl 59 vVl 69 V1 61
1 b ' CT30C. Vi S8 72 EA 9
j c | Bus m27 Comp. |-CT30D ‘ ' v2 SH_ 72 R6

Al CTa1 . R SH, 72 EA5

U 1386,7
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MODEL 1 UNIVAC

FILE.COMPUTER SELECTOR CHART

CUS TOMER!

NAFEC. Phase I LAB

APPLICATION:

' OPERATIONAL PLUGBOARD

PROGRAMMED B8Y] DATE | PROGRAM NO,

Oct. 30, 1961 |

LTk PICK-UP FROM: GROUND . ‘SELECT COMMON: NON-#ELEC’I’
25| Bus €3 ‘Comp. | IN P51 . BKPT 1 STOP
26 | Bus B3 Comp. | Bus K 13 BKPT 2 STOP
7 :
28
29
304 BTP _ ST 12 C . GSP
B " CT 43 ST 12D . PU PS 7
C| Bus g27 Comp. | CT 42 A ST 24 B R
% CT 42 B ST 24 C EA 6
31 | Comp. | CT 42 C ST 24 D R 4
321 B+ PS 14 : F§ 2 - ¢ Yi 74 CT 44
334 Bus T 27 c Vi 86 Vi 89 vi 72
omp .
us P 1 1/0 3 R 89 1/0 - 2
A EA 1 Vi SH 8 NOT WIRED
34 . Bus H 27 { Comp. 9
B L2 V2 SH 89 . NOT WIRED
354 Bus. G 27 Comp. | _Bus ¢ 35 R_SH 89 _NOT_WIRED
B V1l 89 vl 90 RB
64 1/0 5 R 90 | 1/0 4
B FS_1 -6 vl 92 FS2 - 3
_C 1/0 7 R_92 1/0 6
D | Bus F 27 Comp. | Bus J 17 oUT 92 . IN PS_ 16
7 ] Bus A3 Comp. | cT 22 B ' T3 STOP
38 ‘
394 ‘
B| B+ PS 1 "Comp., | SRV R 87 V1 84
40
414 IN 72 . UNI 5 QUT _IN 69
B | Bus u27 Comp..| PU PS 8 NS T 43 Bus_ 027
424 R_2 ST 30 C EA 1
B EA 9 ST 30 D R 3
Cl' Bus h 28 Comp. |-R—SH 66 ST 31 _EA 8
D . -_GSRF R_72 RA
43 | Bus g 28 CIEAR PS_H25 ST 30 B CT 41 B
4 | B+ PS 15 ‘Comp. | F§ 2 - 1 ) NsT 32 FS 2-2
45A
B
464 STEP CLEAR 1 GS Prog. Error | NOT WIRED
B| Bus H 11 Comp. | STEP CLEAR 2 ARITH, ERROR - NOT WIRED
 474] : STEP CLEAR 3 PARITY ERROR NOT WIRED
B|] Bus G 11 " Comp .
gggg_ L2 ' V2 _SH 86 . NOT WIRED
B ‘ g SH 86 NOT WIRED
| Bus b 35 =~ =~ 1 R
¢] B+ Ps 11 Comp. | Bus H 16 OUT 88 . Bus L 17
p I i
U 1388,7
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PROGRAM CONTROL CHART #t 4
NAFEC Phase I LAB BQS SES - OPERATIONAL PLUGBOARD Oct. 30, 1961
E 51 154 ‘ u 59 - '
D 51 i 55 u 60
'c 51 i 56 u 61
B 51 i 57 |u 62
1A 51 1 58 'u_ 63
K 52 'd 54 i59 |
] 52 d 55 ji. 60
153 4 56 [ 3 61
H 52 4 457 Ly 62
6. 52 d 58 "j 63
F 52 ;
c 54 i 59
E 52 c 55 ‘4 60
D 52 c 56 N
I¢ 52 ¢ 57 i 62 -
B 52 c 58 i 63 T
|a 52 R S
P X 54 . d 59
X 53 55 id 60
J 53 X 56 d 61 !
153 X 57 d 62 ;
H 53 X_s58 |d 63 :
G 53
F 53 W 54 'C 59
1 w5 C 60 L
E 53 W56 IEAS c 61
D 53 W57 [CDR OUT C C 62
¢ 53 W58 |CDR OUT E C 63-
B 53
‘A 53 V 54 'X 59 -
y V 55 X 60
v 54 V 56 X6l | EA 11
¥ 55 v 57 62 CDR OUT X
v 56 V 58 X 63 CDR OUT M _
¥ 57 - ‘
v 58 U_54 W 59 -
! U 55 W 60 :
u 54 U 56 W6l | EAS I
W 55 y 57 W62 | COROUTR |
u 56 U 58 W 63 | CDR OUT N ‘
u 57 ‘
u 58 v 59 v 59
! v 60 V 60
4 56 v 61 V6l | EA2
55 v 62 V 62 | CDR OUT P
Y56 v 63 [V 63 coR our D
i 57 ‘
H S8
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PROGRAM_CONTROL CHART # 4

'NAFEC _ Phase I LAB USSES (OPERATIONAL PLUGBOARD _ Oct. 30, 1961
111 SALT SW 3 N 12 | ) 1 I|s 13
H1l _|PU T46 M 12 ' R 13
G 11 | PU T47 L 12 0 13
F1 | . K 12 P13
E 11 J 12 13
D 11 112 N 13 | IN 84
C 11 H_12 13 | DEL OUTPS1 |
B 11 G 12 ‘L 13 | DEL QUT PS 11 |
‘A1 F 12 (K 13 | ST 25
. E 12 . ‘713
ix 12 |
w12 D 12 Iy 13
v 12 c 12 iH 13
u 12 B 12 {13 _lsT8 ‘
t 12 12 ! P13 | TIME OUT PULSE B |
. 'E 13 | IN 94
is 12 W 13
T 12 v 13 D 13
‘12 u 13 ¢ 13
ip 12 t 13 B 13
o 12 ‘ A 13 i
s 13
o 12 r 13 ' x 16
E 12 q 13 ¥ 16
12 p 13 16
k 12 o 13 v 16
12 t-16
. n 13 .
i 12 m 13 s 16
h 12 113 c 16
g 12 k 13 16
£ 12 313 n 16
e 12 16
113
d 12 h 13 n 16
c 12 s 13 m 16
b 12 13 , 116 J
b 12 e 13 . k 16 y
‘ i 16
X 12 NI d 13
W12  lour 82 c 13 i16
RY) Fus £27 13 h 16
U 12 h 13. g 16
T12 16
. 13 e 16
B 12 W 13
R 12 us_ Q17 12 6
ST T T N R TN TE T E— T
‘P12 {CDR _PULSE 6 _'L_l.a_lmx:uuuma; b 16
012 RUs 0 13 . , 16
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F@_GEAM;. CONTROL CHARY # 4

NAFEC FPhase I 1AB BUSSE_S _OPERATIONAL PLUGBOARD _ Oct. 30, 1961 |
1 ‘ G S ; "~ |p_10
K 1 F5 c 10
J 1 5 B_10
T 1 . 1 10
D5 |
H 1 c5 11
1 & 5 . lw 11
F1l 5 v_1]
El . w11
i G 6 e 11
D1 SALT SW:6 F 6 :
cl PU T9 E 6 g 11
B 1 PU_ T10 ‘ ir 11
i1 BUS A2 D 6 iq 11
: K €6 0o dpl
12 36 e oma
WK 2 NI A6 N N
J2 "OUT 81 ! m 11
12 lour 94 67 w11
< F7 111
H 2 ~ o 'E 7 e 11
‘¢ 2 § 11 ]
{F 2 D7 ‘
LE 2 7 i 11
; B 7 h 11
D2 A7 thL
C2 PU T2l f POf 11
‘B 2 PU_Ti1 G8 OEl _OUT 1 | 1 : -
‘A2 Bus Al 'F 8 Drop out PS1 . | -
_ E 8 PU_PS 10 11
:H 3 11
63 ‘D 8 b 11
F 3 /C 8 a 11
‘E 3 B 8
: 8 11
D 3 | SALT _Sw2 W11 NI
c3 PU_ T25 1G9 CDR_ PULSE 5 ‘ 11 QUT 74 ]
B 3 PU_T26 F9 | CDR PUSLE 4 11 DROP OUT PS15 |
A3 PU T37 E9 'PS 14 IN T 11 DROP: OUT PS_ 14 |
H 4 D9  CDR PULSE # |
G4 9 1 CDR___PULSE 1
F 4 9 _CDR PULSE 2 __ ]
E 4 A9 11
11 | BUS 012
iD 4 G 10
iC 4 10 E_u___mnmsz_a_.__
B E 10 M1 CDR PULSE 3 3
Al | __.} {L11 | CDRPULSE 7 ‘
r . K 11 IN PS 15
1 * YO
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PROGRAM CONTROL CHART #4_

NAFEC Phase ) IAB ... . . B U ..S S ES -n.rr.OPERATIONAL PLUGBOARD ..0Ock.. 30,.1961 |
X 16 I i Bra+ . 0 19
w16 lcr 8 th 17 PR & - G 19
v 16 _ |oUT 77 g 17 — F19 ‘
U 16 LOUT 78 £17 | E 19
T 16 le 17 .

L D 19
S 16 'd_17 . JIN 68 c 19
R16 NS T 11 B 17__1BR S + B_19
Q16 _|IN 85 b 17 |BRS - A 19
‘P 16 NS T22A al7 |
‘0 16 i 'H 20
¢ iX 17 LG 20
N 16 [IN 88 W 17 'F 20
M 16 NS T21A v 17 BUS _U61 ; E 20
IL 16 |S T22A U 17 'PU PS 13 o
K 16 T 17 NS_ T8 e et 1D 20
J 16 e ;. 1€.20 - et
i s 17 B 20
T Te6 |IN 89 R 17 | IN 74 A 20
H16 ST 48 C ‘ 17__{BUS R 12 __
' 16 _ |DEL OUT PS16 P 17 |DEL OUT PS 15 £ 24 :
'F_16 lo 37 IDEL OUT PS 14 e 24 i
E 16 d 24
P N 17 oUT_85 c 24
D16 |ST 11 B M 17 |IN 86 b 24
c 16 IN 95 L 17 NS T48 C a 24
B 16 ST 21 A K 17 1DROP OUT PS 16 ‘
Ale | J 17 !sT 36D F 24 -
) : E 24 B
x 17 |NS TIOA "] @17 TIMER OFF D 24
w 17 SPRC. OUT DS 1 1 lma7 isco T ' 4
v 17 DMD OUT DS 1 G 17 (Function DEL A in 1 B 24 '
u 17 ‘ F 17 _  Function DEL A in 2| |A 24
it 17 E 17
- £25 |CT 17 B
817 17 e 25 |OQE200T 1 |
xr 17 c 17 d25 |CT9aA "
‘q 17 B 17 ¢25 |cros
b 17 A 17 'b 25 | OE1_OUT 2
o 17 'a 25
. H 18
n 17 G 18 F 25
m 17 F 18 E 25
1.17 18 D 25
k 17 C 25
4.1 D18 ! B 25 i
L C 18 | OUT 96 A 25
i B 18 |NI

Al18 lour 97
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PROGRAM CONTROL CHART # 4.

NAFEC Phase I LAB B_US SE_S_~ OPERATIONAL PLUGBOARD Oct. 30, 1961
x 27 B+ PS2 127 |PUT33 N 28 o '
w27 |PUT13 H 27 FU T34 | M 28
v2] |[PUT18 G 27 |PUT35355 L 28
u_27 PU T 41 F 27 | PU T36 K 28
t 27 E 27 !B+ PS16 J 28
s 27 D 27 128
r 27 ' Bus._V12 c 27 H 28
q 27 ___iDrop out PS 7 B'27 G 28
R 27 i ‘ 27 F 28
0 27 _|NS T41B E 28

x 28 [CTI6 A 0
n 27 |B+ PS 6 w 28 |C TIO B {D 28
m 27 |PU T24 v 28 | SALT SWS 'c 28
1 27 PU T12 w28 | B 28
% 27 t 28 1 [A28
327 i ]
i 8 28 e 35 R_SH 52
127 B+ PS7 r 28 d 35 |NSTI12A
h_ 27 IPU T31 .28 ¢35 _[87T354
‘g 27 PU_T30 b 28 b. 35 S T48 B
i 27 o 28 'a 35 CDR OUT 1
I .
e 27 ‘ '
i n 28 |NS T22B E 35
d 27 m 28 |OE 2 = OUT 2 D 35
c 27 128 _ [Drop out PS 10 c 35
b 27 k 28 |Drop Out PS 11 B 35
a 27 4 28 |UN17 IN2 A 35
X 27 |[PUT16 128 B+ PS 8 e 36
W27 PU T17 h 28 |PU T42 d 36
V27 B+ PS 10 g 28 IPU T43 36
U 27 PU T22 £ 28 b 36
T.27 ‘s 28 36
s 27 d 28 E 36
R 27 c 28 jOUT 70 D 36
q 27 b 28 |OUT 72 'C 36
P 27 la 28 [C T12D B 36
0 27 36

28

N 27 W 28 K 51
M 27 28 J 51
L 27 28 I 51
K 27 28 51
J 27 G 51

5 28 51

R 28

Q 28

P 28

0 28
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HIGH-SPEED PRINTER PLUGBOARD WIRING CHARTS
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PHASE 1 - UFC 1
MASTER OPERATIONAL PROGRAM

HIGH SPEED PRINTER FORMS - FAA MODIFIED

MULTILINE
REPRINT . MULTILINE COUNTER
1 - L R
2 —_— 11 TN
3 —_ 2 | Mcs-c | MCS-NS
5 | —/— —— 1 |4/! T/S-1PF| T/S-OUT
6 TN
H | MCS-IN | MCS-S
IN OUT '
LINE SPACE TRACK SWITCH
1 LS-S PF__ | IPF ouT
2 —— |MC-41  |MC-4R .
s LS-1

PRINTER CONTROL

B Z H R e X

0o H a Bt = »

T~

A

B

c | [/
p | \
E [|ML-6
FP | [
s |\
H ML-5
I

J —_
K | ML-4
L

M ML-3
N

(o]

o

R

S

T

Y

ML-1

MULTILINE COUNTER

___MFLTILINE ‘ |
1 MS-V
2 | MS-P
3 | MS-M
4 | MS-K
5 MS-H
6 MS-E

_C __[pC

cec T

1 lec

PC |C

(_ZERO.SUPPRESS __|
STORAGE |

: 1 Al¢9 |

™

112

SELECTOR
C MC-2L
| NS MC-2R
S MC-HR
- IN

MC-HL
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! FROM TO . T0 TO T
FIELD {FIELD |PIELD FIELD. STORAGE MULTIL MULTILINE MULT ILINE MULTILINE
ORIGINAL CONTINUATION : : '
STRIP ROUTE STRIP
1ST | 2ND 1sT | ewp 1ST . 2ND -
TRACK {TRACK |TRACK TRACK BUFFER BUFFER
| 1
2
3 9
N
5 V5
6 V6
7 V7
% 5 8 v8
5]
- < 9 V9 cé
5 |8 E
- Egg 14 vig c7
-
8K 11 Vil cs
< < 12 V12
13 T1
g z
g g 14 T2
15 T3
[
A 3
16 T4
< < 17 T5
18 ' T6
19 T7
E‘ N 20 T8
B E 21 9
- <
g B 22 T18
23 ‘Tll
< < 2 12
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HIGH SPEED PRINTER FORMS - FAA MODIFIED

FROM T0 10 1 o
FIELD | FIELD | FIELD |FIELD | STORAGE | MULTILINE uummmJ mutifLINe MULTILINE
ORIGINAL | CONTINUATION A ‘ =2
STRIP  |ROUTE STRIP _
1T | 2 | 1sT | 2w 15T 2ND
_TRACK | TRACK RACK. | TRACK B | BUFFER

8 | & L9 xa
L % F 0. =4 5¢ K2
2 | 3 | g [a u5 X3

& X

g A 52 %

< -] 53 5
g = 54 M6 K6
s g 55 M7 K7
2 wo| B e 56 M8 K8
B EE | ;
=] s E 4 57 M9 X9

. [}

E | R > § | s Mg | g
§ § 59 M1l K11
2 < < 68 M2 K12

= =

S 8 61 an

3 g

g 8 62 J2

‘ & 63 J3

5 ;

6l J
gb g‘" < < b5 L5 J5°
- 66 16 Jé

'{ 67 37
(&) (&}
E . |2 o 68 L7 . J8
)
5 E 69 | J9
@‘ 7 | R1g J1g
sufl| § R
j A R11 J11
< < 72 J12
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HIGH SPEED PRINTER FORMS - FAA MODIFIED

‘ FROM 0 TO - TO ‘ TO
ELD| FIELD| FIELD |STORAGE | MULTILIN | MULTILINE | MULTILINE | MULTILINE
ORIGINAL | . CbmlmTIQN - . ' ' ’
STRIP ROUTE STRIP . ‘
1ST | 2ND | 1ST [ 2ND LST 2ND
‘ 97 e DL
g =
8 98 D2
é 99 | D3
g | 19 | o
% * 1f1 S5 DS
[28 X
EE S | * l1g2 s6 | D6
é‘i ’ ® | 1g3 s7 D7_
- * | 1gs S8 D8
g g < | 1gs S9 D9
B < | 186 S10 D1g
g8 | | |
gel 4 <l | sit | pu
g ,
Bg < Jigs | s12 | pi2
109 st | a
’é’ . 11g s2 c2
E} E 111 | s3 | o3
< 112 sS4 ch
[3) O K ‘ ‘
Kl X°- | 113 P4
114
ol - XE< ] 115 . F1
S X 116 | Rr2
| - 5% “ES lr P2
" COLOR COLOR | © -
o | Shw | com | wE | 118 | Rr3  F3
119
124
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TROM’ FROM’ FROM FROM TROM FROM PRINT
. MULTILINE MULTILINE | MULTTLINE MULTILINE | MULTILINE MULTILINE COLUMN:
M6 ; 1
8w c6 2
g &
M8 = g7 3
g M9 aECB: 4
E Mg 5
& v 6
M2 "7
8 PRINT
Lcowm
S5 Ll cL 9
‘ S6 g 12 c2 14
g 83 Nl
 SH s7 & 13 B o | n
’—E" 122 :
S8 4 cl 12
S9 N2 13
| o si¢ N3 14
Bk oSl [Bxe N6
—Bed——eRE 15|
Ay [ 2l (2] ‘ mcl'm
. S12 NS 16 RO
COLUMN
M5 17
(&)
S 15 18
§3‘§L6 19
RLY S 17 20
— ‘
° HR1L 21
22
23
24
LINE LINE LINE LINE LINE LINE PRINTER
1 2 3 4 5 6 LINE
Lo Lpe LpE 1 TnE
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FROM ~ FROM FROM . TROM YROM | . FROM  PRINT
MULTILING | MULTILINE | MULTILINE { MULTILINE | MULTILINE | MULTILING | COLOMN
- N6 ML 25
* o
SNZ | M2 26
s -
RE N8 | B M3 27
1245 ¥
N9 28 |
. 29
SL 3g |
s2 31
E s3 32 |
‘3‘ :
sS4 33 |
3y
& 35
36
Vi Pl KL HL DL 37 |
3 V2 P2 ‘ K2 H2 D2 38
Ea B Il l
%igvs Eps g K3 g H3 D3 39 |
Vi Ph K4 H4 D4 Lg
< VS < PS5 < KS. .<] HS D5 41
V6 P6 K6 H6 w D6 42 |
v7 ‘P7 K7 H7 E D7 43
V8 P8 K8 H8 | 5 ps 44 |
i 2]
| E v9 gm 5 k9|5 wo | & po 45
- ‘ 5‘ ' E &
4 vig P1g K1gl HIg| * bp1g L6
Vil P11 K11 H1l D11} 47
< y12 < P12l < m<] H12 D12 48 |
: LINE LINE LINE LINE LINE LINE " PRINTER
1 2 3 4 5 6 LINE
LIN: : INE STRIP

TNACTIVE
PRINT
COLUMN

INACTIVE
PRINT
COLUMN
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FROM ) FROM ' FROM | FROM - FROM { FROM PRINT
MULTILINE  MULTILINE MULTILINE MULTILINE MULTILINE || MULTILINE | COLUMN
TL oL Jl M Gl El 49
Z 8 | £ &
Hoop2 £ 02 g J2 G2 E2 g
E T3 E 03 E J3 « G3 E3 | 51
T4 ou | Ju © Gy _Eb 52
< 15 < o5 | <35 | <gs E5 53
76 06 J6 G6 . _E6 54
‘ = ‘
T7 07 J7 8 @67 § E7 55
‘g’ =
T8 08 g8 | & o8 5 ES8 56
. | B
g T9 ‘ % 09 % J9 a9 2 E9 57
< TIg| = om‘ < J14 Glg g Eld 58
11 | o011} gl 6w Ell 59
drm2| < ow2 52| <12 E12 68
61
62 | TV
‘ COLUMN
63 |
64
(&)
3 Bopy 65
o -« 88 '
X R2 AF2 66
'COLOR
CoXE__R3 ‘gg"‘;m 67
akdn) ! 68
69
LINE . LINE LDE LINE LINE " LINE PRINTER
1 2 3 4 S 6 LINE
LINE LINE LINE LINE LINE STRIP
1 2 3 4 5 LDE
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INPUT MESSAGE NARRATION = '"3%F

[

General: C
The Input Message T & F plugboard, which is explained by the
following diagrams and narration, represents the best combination of

“hardware elements to date. In referencing this material, itis ad-

visable that the reader have access to the particular diagrafn while he
is reading the narration. o '

-I.  Teletype Substation Address:

In both the Synchro Tape and the Teletype fnput Substation

the first character, after the last disconnect, to appear at the
T & F plugboard is the substation address. The substation address
is a binary number which is determined by the setting of the sub-
station number selector switch on the operators panel of the input
substation. The T & F plugboard has been designed to. operate in
a Synchro Tape mode wiAth receipt of substation addresses ten
through fifteen. Receipt of addresses one through nine causes the
T & F to operate in a teletype mode. Using a substation address
above ten for a Teletype message will result in errors as will
utilization of substation address nine or below for a Synchro Tape
message. For this reason, the substation selector switch should
be marked to indicate the proper range for Teletype and Synchro
Tape. At PD 1, i.e., PD 1 following a Master Clear or an Input
Disconnect, PD is programmed to step on decode. Receipt of the
substation address in the Incoming Buffer Output Register causes
a Decoder Group I hub, corresponding to the binary value of the
substation address, to emit and PD to be advanced to 2. Upon
stepping to PD 2 with the decoding of the substation address,
Decoder Input hub 64 is activated causing the substation address
to now make an appearance at a corresponding Decoder Group III
hub. PD 2 is alsoc programmed to pick up Low Speed Selector 10
(LSS 10) so that PD 1 will be stepped on encode for the duration

" of the message. During the output cycle of the téletype substation
character cycle the substation address from Decoder Group III
"is transferred to Word O Character 'l of the 120 character buffer.
During the function cycle of the substation address character cycle
Function Detector b (FD b), which has been enabled by PD. 2, is
activated. FD bl through Bus W-25 clears the buffer to spaces.
This action erases the substation address that was. encoded from
Decoder Group III. At FD b2 time, Bus X-21 is enabled causing
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II.

a space to be encoded (this action causes the Word Address Counter
and Character Address Counter - WAK and CAK - to be set to 0-10)
and the timer circuitry to be energized. The decoder which was
turned off at the beginning of the function cycle is turned on by a
signal from FD b3. Since the substation address is still in the In-
coming Buffer Qutput register, the Decoder Group III hub represent-
ing this substation address is activated causing the substation address
to be stored in Word 0 Character 10 of the buffer. At FD b4 time

the end of message selector (HSS 3) is picked up. :

If the substation selector switch has been set to any number
from one through nine (indicating a Teletype address), that-parti-
cular substation address will be encoded into Word 0 Character 10,
If the substation address happened to be a number from ten to
fifteen(indicating a Synchro Tape substation) an alpha character
within the range A-F corresponding to a number in the range of 10-
15, is encoded in Word 0 Character 10. In the latter instance the
correct substation address (A-E) is decoded from .a DEC Group IV
Hub. Word 0 Character 10 will not normally be used in message
processing. Itis, however, an additional identification that may
be used in event the addressor field 6f a message is garbled.

Synchro Tape Substation Address:

As stated inI above, if the substation address selector switch
is set to any number from ten to fifteen the T & F is conditioned
for the Synchro Tape operating mode. After the substation address
is received in the Incoming Buffer Output register PD is advanced
to 2, causing the substation address to make an appearance at a
Decoder Group III hub., If the Address falls within the address
range of 10-15, bus b-25 is activated causing High Speed Selector

5 (HSS 5), LSS 6 and LSS 7 to be picked up. Picking up these

sélectors places the T & F in the Synchro Tape operating mode.
Picking up HSS 5 activates Decoder Input Hub 32.. With Decoder
Input Hubs 64 and 32 enabled the substation address appears at a
Decoder Group IV Hub. During the Output cycle of the Substation

" "Address Character cycle the appropriate Synchro Tape substation

address A-F is encoded in Word O Character 11 of the buffer.
Function Detector b which is activated by PD 2 performs the

functions described in paragraph 2 Section] - Teletype Substation

Address. At FD bl time the buffer is cleared. to spaces and at
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FD b2 time a space is encoded and the timer is energized. At
FL b3 time the Synchro Tape Substation Address is encoded from
Decoder Group IV since Decoder Input Hubs 64 and 32 are still
enabled. At FD b4 time the end of message 'selector'(HS_S‘, 3) is
picked up. : o
In Diagram II of the '""Synchro Tape' dfagrams, Bus b-25
picks up HSS 5; HSS 5 in the select position connects the sixth
incoming buffer output information level (32 and 0-32) t'cl') the
sixth information level of the Decoder Input (32 and 0-32)
through busses a-20 and X-27. Had this been a Teletype message,
HSS 5 would not have been picked up and incoming precedénce
output would be connected to the Decoder Input hubs,, C'-;32!‘ to.
create a sixth level for Teletype. Incoming precedence, upper
or lower case, is set by the appearance of figures or letters in
the input message. Precedence, once set to a given state remains
in the given state until changed by the detection of opposite pre-
cedence. Iii Teletype, letters and figures are used to create a
sixth information level whereas in Synchro Tape it is provided
continuously with each character appearing in the Incoming Buffer
Output register. At the end of message precedence is set to lower
case by a signal from Bus F-30. ' o

Synchré Tape - Teletype:

In Diagram III of the ""Synchro Tape diagrams, the effects
derived from picking up LSS 6 are shown. Element a of LSS 6
controls the toggling of the Channel Parity Register. If LSS 6 is
in the dropped out condition (Teletype mode) a Channel Parity

' Register-In enable through Bus w-20, LSS 4d NS, LSS 6a NS, and

HSS 2d NS, will step the Channel Parity Register with the receipt
of each character in the Incoming Buffer Output Register. It is
necessary to route the CPR-IN enable through HSS 4 (Channel
Parity Selector) to inhibit stepping the Channel Parity Register
upon receipt of the Channel Parity Character. In the Synchro
Tape mode, the stepping of the Channel Parity Register is in-
hibited by picking up LSS 6. The CPR-IN enable is also routed
through HSS 2d (mode selector) to prevent an erroneous toggling
of the channel parity register when remarks are present in an
input ICM., )

'Element b of LSS 6 qualifies the Line Feed symbol. In the
Teletype mode, it should appear in the beginning of message,

= Appendix XX
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immediately after the channel check charaéter in the channel
check group (carriage return, letters, channel check character,

- Line Feed, letters) and possibly as the channel check character.

If this character (Line Feed) occurs at any other place in the
inter -center message, it will be detected as an out of place Line

‘Feed. If a character parity error is detected by the Output T & F
~or Output Reader at the center transmitting a message, Line

Feed and E characters are inserted to inform the re ceiving T & F
Unit that an error was transmitted to it, 'The Line Feed must,
therefore, be detected as z flag at the receiving input T & F. As
the diagram shows a sighal from Unibus 5 Out, through Bus d-23,
activates the Channel Parity Register and provides an input to -
Inverter 5. The inputs to Unibus 5 and Unibus L occur at the
times a Line Feed character is expected, i. e., the beginning of
the message, the channel check character (which may be a Line
Feed) and the character immediately aftér the channel check
character. If there is no signal at any of the Unibus L in Hubs a
Line Feed is not expected. A no-signal condition at the Input to
the Inverter causes a signal to be emitted from the Out hub. The
decoding of a Line Feed character provides a signal at DEC II-2
or DEC I-2 which is routed through Bus v-30 to enable And Gate 6.
An Output from And Gate 6 denotes an out of place Line Feed.

The enable is routed to the common of LSS 6b to qualify the out of
place Line Feed. If the input is from Synch#é Tape selector 6 is
picked up and the out of place Line Feed signal from the out of
And Gate 6 is terminated. ' In the teletype mode, the out of place
Line Feed is routed through LSS 6b NS and Unibus F to Bus d-24
to activate HSCL X and encode a colon. The colon will type out
as a northeast wind arrow () on the supervisory typewriter.
This arrow, in teletype operation, indicates that a Line Feed has
been inserted by the preceding Univac T & F output and as such is
a transmitted error.

Element ¢ of LSS 6 qualifies an output from DEC II-5 which
is 'the bell symbol. In the Synchro Tape mode a signal at
DEC II-5 is routed through the select side of element c to an

" invalid character chain. Thus, in'the Synchro Tape mode, the

bell character is an invalid character. In teletyi)e, .the bell sym-

‘bol is a legitimate character inserted by an output T & F to indi-

cate the presence of a parity incorrect character. In this instance
the bell character is routed through the non-select side of LSS éc¢
to Unibus F to activate HSCL X and encode a colon.
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Element d of LSS 6 qualifies PD 3. In the teletype mode
the program distributor steps on decode from PD 3 through PD 6
to accommodate the appearance of the beginning of meéssage
sequence (letters, letters, line feed, letters). In Synchro Tape,
however, the beginning of message sequence has only two charac-
ters which are line feed and letters. To adjust the program dis-
tributor when operating in the Synchro Tape mode, PD 3 is routed
through the select side of Element d to FD e. FD e2, through
Bus w-30 and Unibus 2, sets the PD CHAR IN to 5. Enabling
PD CHAR and/or WORD IN hubs to given value will cause a sig-
nal to be emitted from the PD hub on the plugboard that has a value
of one (1) greater than the value cof the SET PD IN hubs enabled.
In this instance, enabling PD CHAR IN Hubs 4 and 1 sets PD to 6.
The net effect is that in Synchro Tape operations the letters char-
acter of the beginning of message of group steps PD to 7 with the
decode cycle and the first character of the addressor steps PD to
8 with the encode cycle,

Synchro Tape-Teletype:

LSS 7 is shown in Diagram IV of the '"Synchro Tape-Teletype'"
Diagrams. Note that LSS 7 is also picked up by a signal at
Bus b-25 which is activated by a Synchro Tape substation address.
Element ¢ is used to qualify the message void character. In
Synchro Tape mode, a signal from DEC II-12 (message void). goes
through the select side of LSS 7c to Bus N-24, This is a valid
character and its effects are diagrammed in Diagram X '"Message
Void'". In a teletype mode, the message void is an invalid char-
acter and is treated as an invalid character by routing the signal
through the non-select side of LSS 7c to Unibus 16, HSS 4b NS, and
Unibus 13 to Function Detector d which activates HSCL X and
encodes the ¢ character which will be printed as a north wind arrow
( * ) on the Supervisory Typewriter, In addition the stepping of
PD with the encoding of the ¢ character is inhibited.

Element d of LSS 7 qualifies the presence of the north wind
arrow ( § ) which appears at DEC 1I-20. In the Synchro Tape mode,
the north wind arrow is an invalid character and is treated as such
by routing a signal from DEC.II-20 to an invalid character chain
through DEC I-0. In the teletype miode, an output from DEC II1-20
is deleted by not enabling any of the encoding hubs. In teletype
operations the north wind arrow is a valid character because the
Output T & F, at the center transmitting the message, will insert
a north wind arrow if a synchronization error has been detected.
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PD Stepping:

The program distributor in most instances is programmed to
step .on encode, However, there are several instances when it is
desirable to step on decode. These PD positions, where stepping
is to be performed on decode, are shown as Inputs to Unibus 17,

11 and 12. At these positions Bus e-28 is enabled causing PD to

be stepped on decode. At all other PD pnsitions, Bus e-28 is not
enabled, hence the Output from Inverter 1 (INV 1) enables PD Step
In 3 which steps PD with each character encoded. PD 2, 4, 5, and
6 always step on decode to test for the presence of.the beginning

of message (letters, letters, Line Feed, letters) in teletype opera-
tions. At PD 1, when the substation address appears at a Decoder
Group I hub, PD is stepped on Decode. After the substation ad-
dress is decoded LSS 10 is picked up and PD 1 is programmed to
step on encode for the duration of the message., PD 3 in the Synchro
Tape mode steps on encode to enable the advancing of PD to 6 to ad-
just the program distributor for two less beginning of message
characters. PD 14, 23 and 29 disable the step on encode mode and
enable the step on decode mode to allow. the T & F to jump the

Word Address Counter (WAK) and Character Address Counter (CAK)
with PD Outs. This is necessary because WAK and CAK cannot be
jumped with PD outs when PD is stepping on encode. LSS 8, the
route selector, qualifies PD 35 and 42 so that when LSS 8 is non-
select these PD counts can be used to set WAK and CAK. At PD 48
all of the identification data has been transferred to the buffer in

the T' & F (see Table I '"Input from HSPT") and LSS 8 is picked up.
PD is then set to 31 (see Diagram VIO '"Route'') and PD is advanced
through the range of 31-130 depending on length of route. When
1SS 8 is in the select position, PD 42 and 35 are disconnected from
Bus e-28 so that PD is stepped on encode at these positions. At the
end of.the route portion, if there are remarks, PD is set to 91 (see
Diagram IX '""Rémarks') and PD is stepped on encode for the remain-

‘der of the message.

Beginning of Message Check:

"The Beginning of Message Chéck diagram shows the wiring of
DEC I'-31 (representing letters) and DEC I-2 (representing Line

-Feed) to Unibus 10. The Out of Unibus 10 is wired to INV 2 and

the: Out of INV 2 is wired to And Gate 1. PD 3, 4, 5 and 6 serve
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as inputs to Unibus 20 providing the other input to-And Gate 1. If,
while in the teletype operating mode, any chardcter othéer than

-Line Feed or letters are decoded during PD 3 through 6, an error

called '"No Beginning of Message' results, i.e., if ahy other de-
coder hub is activated, the absence of a signal at the Input to INV 2
causes a signal to be emitted from the INV 2 Out hiib that enables
And Gate 1. A no beginning of message error will activate FD d
which will encode a ¢ character, inhibit step on encode and activate
HSCL X. The ¢ character prints as a north wind arrow on the
Supervisory typewriter. ' l

Setting Word Address Counter and Character Address Counter
(WAK and CAK): , .

Table I "Input From HSPT'" shows an Input message arranged
in the format that is transferred from the buffer to I/0 tracks 01
and subsequently to track 97 and 96. To arrange the identification
portion of the data in the format shown PD 6, 14, 23, 29, .35 and
42 are stepped on decode so that the Word and Character Address
counters can be set to the buffer address that is to receive the
first character of the next field to be processed. ‘

PD 6, which marks the decoding of the last beginning of message
character (letters) in Synchro Tape operations and the decoding of
the first character of the addressor in Teletype operations sets the

-Buffer Word and Character Address Counters to 0-6 for the receipt
" of the first character of the addressor field. -

In a similar manner, PD 23, which denotes the end of the Aircraft
Identification field, sets WAK to 2 and CAK to 3 for the receipt of the
first character of the Type of Aircraft field. After the last field of
the Identification portion of the message has been transferred to the
buffer, PD 48 initiates a track switch function that transfers the
buffer content to the I/0 track and track switches. The buffer is then
cleared to spaces. Clearing the buffer to spaces sets WAK and CAK
to 0-11 in preparation for the receipt.of the Route portion. of the
Input Message. If the Input Message contams Remarks, WAK and
CAK are set to 7-11. , .

Route:

'

At PD 47 a check is made for the space at the end of the Altitude
field. A space at this position will indicate that the Identification
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‘portion of the message is now contained in the T & F Buffer, (see

Table I). PD 48 is routed through the non-select side of LSS 8¢
to the In of FD a. FD al enables input stop and track switch
through Bus h-20. The track switch function transfers the Identi-
fication portion of the message from the buffer to I/0 track left

"and track switches. A signal from FD a2 sets PD to 31. (PD

Character 6 and PD Word 2 is the indication for PD 31) by enabling
Bus h-13, h-14 and Unibus 2. The signal from FD a3 is routed
through the non-select side of HSS la to enable Bus W-25 which
clears the buffer to spaces in preparation for the Route portion of
the message. FD a4 picks up low speed selectors 8 and 9, the

_route selectors.” In summary, PD is set to 31 and after the track

switch WAK and CAK are set to Word 0 Character 11. As the route
is read, a check for the proper field length is made by checking

for spaces at the PD counts shown in Table I, 'Input From HSPT",
and Diagram XIV, .""Field Léngth Check'.

Remarks:
At the end of any of the route fields a remarks code (upper case

C) may be detected. The upper case C emits from DEC II-14. A
signal from DEC 1TI=14 is .routed-through Unibus 6 to activate FD a.

'The remarks signal also enables Bus b-19 which activates HSCL Y .

Bus.b-19 also picks up HSS 1, the Remarks selector.

A signal from FD al enables Bus h-20 which subsequently
enables the track switch function causing the Route information to
be put on track right. The signal from FD a2 enables Bus h-13

-anid 14 which sets PD to 31 and through the select side of HSS 1b

enables Bus u-2 which sets PD Word 1 and 4, making a total PD
count.of 91. The signal from PD 91 is routed through the select

. side of HSS 1 to FD h IN.

The enable at Bus u-2 from FD a2 also goes to Unibus 14 enabling
Output'l, Enabling this hub transfers the identification data from

track left to the buffer. In addition, Bus u-2 picks up HSS 2. Output

1 is enabled before HSS 2 is picked up because HSS 2 requires another
clock pulse before it is picked up. When HSS 2 is picked up Output

1, 2, and 3 are connected to power putting the-T -& F in the Output
mode. Thus, when HSS 2 is picked up, the T & F is switched from
an Input mode to an Output mode of operation. A signal from FD: a3
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is routed through the select side of HSS 1 and Unibus G to Function
Input 1, to perform an Output stop function. This will inhibit the
transfer of characters to the Input Scanner while in the Qutput mode.
After the Buffer is filled with the Identification .portion of the mes-
sage, a space code occupying buffer position 120 (Word 0 Charac-
ter 11) is transferred to the Incoming Buffer Qutput register. Since
the Output stop has been enabled,. the character is not encoded, i.e.,
transferred to- Qutput. Receipt of.this character at the Incoming
Buffer Output Register causes a signal to be emitted from the CPR-
IN hub. 'This signal is routed to Bus w-20 causing HSS 2 to be
dropped out, and the T & F to be placed in the Input mode of opera-
tien again. During the function sequence portion of the space charac-

- ter cycle, FD h Out hubs will emit signals since FD h is enabled

during this character cycle by PD 91. The signal from FD h2 is
routed to Bus F-6 which sets the buffer address to Word. 7 Character
11 and the signal from FD h3 is routed through Unibus H to Cutput
start so that the next character to be received from an Input Sub-
station (the first character of Remarks) can be transferred to Word
7- Character 11 in the buffer.

As a result of the above action, the route information is
transferred to track right and the T & F is switched to the Output
mode, enabling the information from track left (which contains the
Identification) to be re-loaded into the buffer. T & F operation is
then switched to the Input mode, enabling the remainder of the
buffer (starting at Word 7 Character 11) to be filled with the Re-
marks. Switching from the Input to the Output mode is necessary
to return the information on track left to the buffer because buffer
transfers to and from the I/0 track are 120 characters at a time.

Message Void:

There are presently two methods of nullifying an Input error
made by a Synchro Tape operator. The first method, which may
be utilized when an error is discovered immediately after it is
made, requires the depression of the back-space key followed by
a depression of the delete key. This action will cause a delete
character to be overpunched in the frame where the error occurred.
The operator may then re-enter the correct data. The delete
character is ignored by the T & F, If the Synchro TApe operator
wishes to6 nullify an entire message, the message void key is de-
pressed followed by a depression of the tape skip key. Depressing
the tape skip key causes the program tape to be advanced so that
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the end of message codes are puné‘hed in the message tape. The
Synchro Tape operator may then re ~enter the complete message.

The message void character when received by the T & F

- causes a signal to be emitted from Decoder II hab 12, This signal

when received at the comymon of LSS 7c is routed to bus N-24 .and
N-25 when the Input is from Synchro Tape. In Teletype operations
a signal at DEC II-12 is routed to Unibus 16 for treatment as an
Invalid Character. Bus N-24 and N-25 activates HSCL X, encodes _
a prime (prime is printed as a northwest wind arrow on the T/W),
and sets Two Character Function Detector b (2FD b) by routing a
signal to 2FD b hub 1. If the next character to be received is the
figures character HSCL W is activated. Note-that if the tape skip
key was depressed immediately after the depression of the message
void key the next character received must be figures. The computer
program must be programmed so that the voided message will be
ignored-upon detecting the presence of HSCL W and X. In the event

. that a message void character is not immediately followed by figures,

the computer program, upon detecting the presence of HSCL X, will
cause the message to be typed out on the supervisory typewriter.

The presence of the northwest wind arrow on the typeout will indicate
the detection of a non-legitimate message void, i.e., a message
void not followed by figures,

Out of Place Line Feed and Bell Symbol Errors (Transmitted Errors):

Output T & F systems are presently programmed to send three
characters, Line Feed, E, and bell characters, to indicate the pre-
/sence of an error in a message transmitted from the originating
station. The Line Feed character is a valid character in a teletype
message when it appears in the Beginning of a Message group of
charactérs, immediately after a channel check character, and as
the channel parity character, If the Line Feed character is detected,

- a &ignal is emitted from the DEC II1-2, which enables one In of And

Gate 6, The out of Unibus L, which is wired to the In of Inverior. 5,
represents those positions in the message where a Line Feed is
expected. The power input to Bus b-14 through HSS 3b Non-Select
and HSS 4a Select represents the channel check character position

and the power input to Unibus 5 through HSS 3b Select and HSS 4a
Select represents the position following the Channel Check Charac-
te’r. If an out of place Line Feed is received the Out of INV 5 will
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enable And Gate 6. - This out of place Line Feed signal is routed
to the common of LSS 6b. In télétype this selector would not be
picked up so the signal would be routed through Bus d 24 to en-
code a colon and activates HSCL. X.

The bell character s1gna1 wh1ch appears at DEC II- 5, is

.routed directly to LSS éc where it is, qualified by the, Synchro

Tape/Teletype Mode selector. In Synchro Tape Operatlons the
Bell Character is invalid while in teletype ope ratmne receipt of
the bell character denotes the presence of a par:.ty incorrect
character, : . o e Coie e

Character Parity Check.:'

If the contents of the Incommg Buffer Output Reg1ster has an
even parity count, a signal is emitted from the "Character Parity

. Odd'" hub. This signal, through Unibus 13, is routed to the In of

FD d which encodes a. ¢ character, inhibits the stepping of PD with
the encoding of the ¢ character, and activates, HSCL.X.

Invalid Characters Check: ‘

o Invahd characters wh1ch are W1red together to form chams
are shown as inputs to Un1bus 16 by the wiring from DEC II-18,
25, 15, etc, Unibus 16 Out through Unibus 13 Out enables Function

‘Detector d to activate HSCL X and encode.a ¢ character,

XIV. Field Length Check:

The T & F checks for proper field length by checkmg for

'spaces at certaln PD counts as shown in Table I, 'Input From

HSPT". The small' numbers above the spacés in each field indi-
cate the PD ¢ounts where ‘the test for space is made. The test
for space is made at the end of each field in the identifiéation por-

‘tions of the message. At PD 48 the Space at the’ end of the Altitude

" field marks the end df the Flight Plan Identification. This PD is

" used to track switch, ‘set PD to 31, cleat the buffer to spaces,

and set WAK and CAK to 0-11. PD is then stepped-through a maxi-
mum of nine fields to_ PD 130. At the end of the Route, if there
are any Remarks, PD is then reset to 91. The check for space
o»nem length is not performed for ‘the remamder of the message.

.

T R
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PD Inputs for the field length check are routed into
Unibus 9 and Unibus 8 to enable cne of the In hubs of And Gate 3.
Because of the resetting of PD in thé case of route, LSS'8 (the route
selector) is used to qualify PD 35 and PD 48. ‘Note that a'space
occurs at PD 42 in both the identification portion and the route
portion of the message. PD 97, 108, Y19, 130, 53, 86, 75 and 64
are qualified by HSS lc of the Remarks selector. This qualification

is necessary because the check for space is not made in the remarks
- portion of the message. The other input to And Gate 3'contains a

number of decoder outputs through Unibus D and Unibus 3. Normally
the space decoder hub (DEC 1-4) will be emitting to provide the check
for space at the end of field length. However, certain other characters
such as Line Feed, letters, figures, carriage return, the channel
parity character, and message void may be in this position during

the route portion of the message. This condition may occur because
PD is stepped on encode during the entire route portion of the mes-
sage and since a channel check group or message void (all of which
are not encoded) may appear at the end of any field in the route
portion, PD will not be stepped upon the detection of these char-
acters. Hence, PD will still be at the PD count where the space
appeared. Thus, the absence of any of the characters shown as
inputs to Unibus 3 will cause a signal to be present at hub 2 of And
Gate 3. The presence of carriage return, figures, etc., does not
affect the vahdity of the field length test. An output from And Gate 3
will thark the presence of an improper field length by encodmg a

¢ character and activating HSCL X.

Time Out Error:

The timer installed in the FAA High Speed Paper Tape System
is used to permit continued operation in the event one communication

.». line fails. Normally about five seconds will be allowed for each
.message to perform its'cycle. If the operation cycle of a message

exceeds the limitation placed upon it by the timer setting, the T & F
Unit will stop processing this message, ].OCk out the substation
involved, and continue the processmg of messages from other
substations,

Hub 2 of FD b is wired to the Timer Start hub. This means
that during every message the timer, which has a retriggerable
delay, is restarted. If the timer is set for five seconds,
approximately 300 character times can elapse before the ''1" huk
of the timer will emit, ‘If five seconds elapse before the end of

4
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‘message has been detected, a signal from the "1'" hub of the
timer through the non-select side of Alternate Switch F will

enable FD f In. The signal from FD fl enables the Lock Qut

hub to lock out this substation. Before another bid can be sent
from substation, manual intervention to locate the cause of this
timeout will have to be performed. The signal from FD {2 will
encode a comma by enabling Encoder I Hub 17. The signal from
FD £3 enables HSCL Y and FD {4 enables the end of message
busses which ends the timer cycle and clears the timeout flip-flop
to the zero state. The end of message busses drop out-all active
selectors and initializes the T & F for the next megsage.

Channel Parity Check:

As each character arrives at the Input Punch in the input
substation, character parity is generated for inclusion as part of
each character. Throughout the input units, the computer, and
the output units, each character is checked for proper parity.
Ag all five levels are necessayy for information in teletype: com-
munications, the parity check used incorporates a longitudinal
or channel parity check. A channel parity character used in
this.check is a character or frame that is derived from the

‘number of bits transmitted in each of the five levels. If the total

number of bits in a particular level is even, and if odd channel

. parity is desired, a bit is inseérted in that level of the channel

check character to make the total an odd number. .

A channel parity count in the receiving T & F starts with
the first character of the addressor which immediately follows
the syn-chronization'_codes {letters, letters, Line Feed, letters).
A binary count of the bits in each channel is made up to the chan-
nel chegk character of the chanriel check group (carriage return,
letters, channel check character, Lind Feed, letters). At the
beginriing of the message, the channel parity register (the
register that is used to half-add a binary count) is cleared by

" €énabling the CPR-ACT hub with PD 3, 4, 5 and 6. Thereafter,

the channel parity count is accumulated by taking the CPR-IN

~enable through the non-select hub of HSS 4d, the non-select side

of LSS 6a, and the non-seléct side of HSS 2 d to the CRP-STEP
hub. This results in the half'adding of each incoming bit to the
content of the Channel Parity Register. Each frame received

over Teletype facilities is half-added in this manner until the

carriage return, letters combination is detected. Note that the
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channel parity register has eight levels, -As Teletype facilities
utilize only five levels, the upper three levels of the: CPR-INPUT

are wired directly to the three upper levels of the CPR-OUTPUT.
© This wiring inhibits comparison on thése three levels, ..

Receipt of a carriage return through DEC I-8 enables hub 1
hub 2 of 2FD a. The signal out of 2FD a is routed to the common of
HSS 3a. " If Figures did not precede the:carriage return and letters
characters, the signal is routed through the noen-select hub of HSS
3a, the non-select hub of LSS 7a, to Unibus 18 which enables FD ¢
during the letters character cycle. When FD c2 emits, the signal
is routed to HSS 4c which is in the dropped-out condition at this time.
FD c2 at this time does nothing. The signal from FD c4 picks up
HSS 4. Picking up HSS 4 at this time puts power through the select

. hub of HSS 4a and the non-select hub of HSS 3b which activates
“Unibus. 18 through bus b-14, During the next character cycle when

theé channel check character is brought in, power still remains

- applied to FD ¢ IN and at function time of this character cycle FD c
“is enabled, ¥D c2 emits and through HSS 4c S picks up HSS. 3 through
‘Bus F7 and Bus a25. Once HSS 3 has been picked up the channel

parity register will be activated (cleared) until HSS 4 dropped out.

"Note that power is now supplied through the select hub of HSS 4a and

HSS 3b. HSS 4 is not dropped until the letters.character is detected .
at the end of the channel check gwoup. .When the letters hub (DEC
1-31) emits, Bus 1-34 and one side of And Gate 5 are activated.

The CPR-IN signal from the letters character .cycle is routed
through the-select hub of HSS 3d to drop out HSS 4. During the first

" character cycle following the letters character cycle of the channel
a cheék-group, the CPR~IN signal through HSS 4d non-~select,, LSS

6¢c non-sélect, and HSS 2d non-select, steps the channel parity

"registgr by half-adding the binary counts of the bits in each of the
- five channels of the teletype character to the cleared (all ones)

content of the register.

h

The Channel Parity Register non-compare hub (CPR-NC)
emits during part of every Input cycle in which the channel parity

" register does not agree with the incoming character. - This enable
© . which occurs with almost every.character cycle is qualified by ¢ ..
». And Gate 4. The other Input to And Gate 4 comes when HSS 4 is

in the 'select position and HSS 3 is in the non-.select position. . This

~.occurs only when.the channel check character is in the Incoming
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Buffer Output register. Therefore,. if a channel parity register
non-compare is present at this time, there will be an output from
And Gate 4 and during the channel check character function cycle
FD g will be activated. FD g encodes a plus sign (+) and activates
HSCL X. - : o

The cha.nnel_check character can be any code combination
‘of the five teletype levels. If this code combination happens to be
the same as some encodable character, this combination is deleted
by applying power through HSS 4a select, 3b non-select and Bus b-14
to the Unconditional Delete hub. If the channel check character code
represents an invalid character, Unibus 16 Out will emit a signal to
HSS 4b and as the select side if unwired this enable will be terminated
and no false error will occur. During any other portion of the
message an Qutput from Unibus 16 representing an invalid character
is routed through the non-select side of HSS 4b to Unibus 13 which
activates ¥D d.

Overflow Check:

Normally the Program Distributor will never advance to PD
132, PD is reset to 31 at the beginning of route and should perform
the last test for space at PD 130. In Remarks, PD is reset to 91
allowing a maximum of forty-one characters for remarks. If more
than thirty-six characters of remarks are encountered, the excess
(up to five more) will be stored in the beginning of the track 97.
Should PD ever advance to more than 131, function input #1 (Output
stop) is enabled to prevent subsequent characters from being read
into the buffer and HSCL X is activated to indicate an overflow error.
PD is stopped at 132 and any subsequent incoming characters are
not encoded. '

End of Message:

The sequence, figures, carriage return, and letters, signal
the presence of the end of message. Figures, through Bus F-7 and
a-25 picks up HSS 3. HSS 3 is dropped out with a CPR-OUT signal
through And Gate 2. If an error is detected after HSS 3 has been
picked up, the CPR-OUT signal (resulting from encoding the ¢
symbol) to HSS % DO is 'terminated at And Gate 2 so that HSS 3
remains picked up. If the Figures code is a precedence code which
is followéd by another character that is to be encoded, HSS 3 will
be dropped with the encbding of the character. However, as carriage
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return and letters are not encoded, HSS. 3;remains picked up. A
carriage return-signal from DEC I1-8 enables hub 1 of 2FD a and

letters enables hub 2 of 2FD a.

The -output from 2FD-a through

HSS 3a S enables -the-end of message group of busses, F-=25
through F-30. These busses drop out the selectors’indicated, end

time out, set precedence to lower case, enable output start, enable

thg disconnect hub (this allows the scanner to proceed to the next
bid) and enable Function Input 6. Note that HSS 3 is also picked up

during the substation address character cycle by a signal from FD b4.

This wiring will enable the T & F to go Ready and the.scanner to

.advance to the next station requesting service if a message consisting

qf only figures, carriage return, letters.is received.
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WORD

0

1

2

3

TRACK 97
5

6

7

8

0

1

2

‘ 3
TRACK 96 A
5

6

7

8

INPUT FROM HSPT

TABLE I

CHARACTER
/10| 9/ 8|7/6(5 4|32 S
K 12 1
N R| J x 2| 5%
r{al2/3/u6] 5|6
Tt|Y| P| E
olol7lo]o gl s
E 23] 41 %
29A‘
91 Ialt.t 1o : A
N | O |- W 1] s] T H|E T
1wl 52
"nf{10l9is | 7]/6]s5{u|3]2l1]s
31 : 42
v L A ° ° ° ° o ° ° A S
53
T | L| «<|lv]1[2] o]l AlI[ N
N | oL | A
p |l JD|R|Jc|T] |-l Al F] W]
: 75
o | ¢ A
86
A,
. 97 :
A
108
A
119
\ Al
130 ‘
A

ORIGIN AND KIND
IDENT.

TYPE

ALTITUDE AND SPEED

TIME

) REMARKS

fnod'rE

# PD IS RESET TO THE INDICATED VALUE.
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PD 2 F-§

F-30 (SEE
DIAGRAM
XVIll - END

OF MESSAGE)

DECODER INPUT A
o8 ii™ o0 0n ol

o
X-21
(o] ! ‘
UNI-TT IN :’ ]
TIME'OUT H ;
A olo o' o STEP ON DECODER
(Seus o.2s ST END) O ) Lcir (SEE DIAGRAM V -
T Q W | (SEE DiacRran = PD STEPPING)
/r. Db '\\ XV & XVII) DEC ENC 1.1
‘ (A)
IN
0 0. ¢ 8
; ‘
FUNCTION INPUT
DEC Ii-1 DEC 1423 ENC I-4 DEC I - 2 DEC I1-19 ENCI -5
I Ny Wy
DEC 1II-3 DEC {I-1 ENC 16 DEC Ii}-4 DEC.i1-10 ENC|.7
) . (4)
DEC 11-5 DEC 1116 ENC )-8 DEC |16 DEC 11.2) ENC [.9
DEC WI.7 DEC I1.7 ENC 1-10 DEC IlI-8 DEC 116 : ENCI-10
[£4) g MEB
DEC III-9 DEC I1-24 EN(S)I-IZ )
' .
DIAGRAM I TELETYPE SUBSTATION ADDRESSES

LY [T T X e ¥ e ¥ € [ —

¥ - X

[Rp— Y
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X

PR
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b4
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¥

Sy

e

be

3

%,L__

S i B Tt i

—3

DEC 115
(BYHICHRD TA L SUBSTATION)
ADDRES] CHAIN)

DEC li-12
(MESSAGE VOID)

2US N-24 -
{20 MESSAGE YOI
CIAGRAM XY

—e 6 0 0 ©

© 0 0o oO! T
Uii-16 g
DEC 1.0 ’ CEC 1520
(BYNSHRD TAPE INVALID (NORTH WIND ARROYW ; )
THARAZTER CHAIMN . SEE
PU DO

DIAGRAM X131)

O 09 0OX

SN -30

(¢) -
, 1 2 3 4
) o 0 o & . ° o0 o ")
UrL1s \ PO STEP N |
M5 LINES

DIAGRAM IV SYNCHRO TAPE - TELETYPE
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8D 38

(END OF

MESSAGE BUS

SEE DIAGRAM
XVIit)
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pmes |
¥
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g
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)

|
¥

L3

(LETTERS)

et o e R oy o e R e

DEC I-2

o~

UNI-10

Jo OET

0 O O
UNI-13

ENC i-30

e et >

.

PR

g

Sevng

i

ol

-

2'0/ (o}
! Dd
L T 2 3 4
o O O
; PD STEPIN
o] o O O'
UNI-18 1
\
HS LI'NES
- O O O
W X Y z

DIAGRAM VI BEGINNING OF MESSAGE CHECK
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PD 35

PD &2

=

DIAGRAM VII

CAK
o 5 4
O UNI-1 0. ‘
N-26 N-27 WAK
¢ o 1 2
2 o BN o]

R % % *

PD6 PDS PO4 PD3
E-23 0

op [ (3718

0O 0/0 O .

O o0 ' ‘ o:.\ H-7
LSS 9 WAK i ‘ UNI 20 R
(A1)

' . CAK
Y ‘ © 0 O @ 7 6 s
UNI 7 " (0]
WAK
1 2 3
o O CAK
" 10 9
PD h2

(SEE DIAGRAM
IX, REMARKS)

Dw

UNI 5 IN (SEE
OUT OF PLACE =
DIAGRAM. XI)

AND T IN (SEE
BEGINNING OF
MESSAGE DIAGRAM
vi)

SETTING WORD ON CHARACTER ADDRESS COUNTERS
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| N—

o=t

Fosmsrea

s

0 o 0|7
UNI-2

| SET PD WORD IN SET PD gHAR IN
8 4 2 1 [}]s
o © O

DIAGRAM VIII ROUTE
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Ly

H

 I—

= 3

DEC 11-12
(MESSAGE VOID)

DEC I11-27
(FIGURES)

UNI-16 IN (SEE
DIAGRAM Xl INVALID

CHARACTERS)

|
f o O ‘
UNIE ENCI-13

(PRIME)

UNI-15 IN
(ACTIVATE HSCL X)

DIAGRAM X MESSAGE VOID
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‘G

DEC 1ll-2

-30

: I

0 0 O DEC I1.5 o 00 ol N

PU DO (BELL) UNILIS |} mser
O O O X
o ({- i g ; ENC 1I1-8
| /\ )
o N A o;rJ
{o o o S LU |

Lss 6

DEC (19
(SEE INVALID CHARACTER

DIAGRAM XIII)

DIAGRAM XI OUT OF PLACE LINE FEED AND BELL SYMBOL
(ERRORS TRANSMITTED)
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-

BUS X21

(CLEAR BUFFER TO
SPACES - SEE ROUTE
DIAGRAM WAII)

DEC [N
BUS F - 30

SWITCH F

e | o
I
ST END !° 1
ALTERNATE

(INPUT LOCKOUT)

DIAGRAM XV

END OF MESSAGE
BUSSES

F-29 F-28 F.27

HSCL 2

F-25 F.26 F.27
(END OF MESSAGE BUSSES -

SEE DIAGRAM XVill - END
OF MESSAGE)

TIME OUT.

F-28 F-29 F-30
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//’/,,f"’——__—h\‘ FI#1 (OUTPUT STOP)
PD 132 o @ :

UNI -G
HSCL X
o O o o e ™o
UNP-15 :

DIAGRAM XVII OVERFLOW CHECK
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| S
¥

[N O £ ity vt st

CPR- OUT " DECi-g

DECII . 77 (SEE DIAGRAM XVI CHAN. <)

(FIGUREs §)

NEL PARITY CHECK)

L O

i
10 O O @
J FDb ‘

PD 2

DO Lssé
UNI-H IN (outPUT START).
INHIBIT OUTPUT sTOP

~—pp» DO HSS 5
1/0 COMM 2w (INPUT DISCONNECT)

CLEAR TIME oOUT

DO LSs 8
DO Hss

DEC .3
(LETTERS‘ )

FUNCTION INPUT ¢ ' IN PREC
TIME OUTEND ue Lc
'O ole o
BUS N29

DIAGRAM XVIII END OF MESSAGE
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T & F UNIT - DECODER WIRING

PROGRAM: FAA INPUT MESSAGE

|DECODER QUTPUT, GP. I CODE | DECODER QUTPUT, GP. TI .CQDE ;
HUB| WIRED TO CHAR,| PURPOSE | B_| WIRED TO G | PURPOSE |
|ISs 7d S ~ DEC II-3 ‘
Q _(DEC II-0 INVALID | DEC I1-0 INVALID !
DEC IV-14 ‘ ‘ ENC I-6 , ‘
1 _|ENC I-24 " E 1 | DEC I11-3 3 [ SS #3
DEC 1(1)-2 _ DEC I-2 = -
2 |UNI 10 IN = | BUS v-30 1. = | OUT QF PIAGE
DEC IV-10 ‘ DEC II-O }
3 C. 1-2% A 3 DEG-JI;]J : INVALID |
DEC II- DEC I-4 ] ‘
|4 [UNT 3 IN BAN 4 A | EncopE O
- | - TTY BELL
5 |ENC II-21 - 8 . 5 | 1SS 6e C BEL
‘ DEC III-S
6 |ENC 1-28 1 ' 6 | ENC I-11 8 | SS #8
\ DEC IIl-7 ‘ ‘
7 |ENC 11-23 U 7 | ENC I-10 7 | S8 #7
‘ 2FD al ‘ < DEC I-8 < ‘
8 |DEC II-8 ‘ 8 |UNI 3-IN
DEC IV-13 ‘ ' DEC II-11 A
9 |ENC 1-23 D 9 | 1SS 60 8 INVALID i
‘ ‘ DEC TII-4 ‘ ‘
10 |ENG TI-12 R 10 | ENC TI-7 4 | SS o4 00|
) DEC I1I-9 7
11 [ENC II-4 J 11 | DEC I1-13 INVALID
UNI D IN MSG. ]
12 IENC II-8 N 12 | 188 7¢ C. vOIn TTY INVALID |
‘ DEC IV-15 ‘ 'DEC II-11 —_—
13 |ENC I-25 . 13 | DEC T1-15 ' -
. JDEC IV-12 UNI 6 IN
14 |ENC 1-22 c 14 | BUS b-19 fc | REMARKS |
; ‘ DEC I1-13 -—
15 |ENC II-5 K 15 [ UNI 16 IN INVALID ‘
‘ ENC I-8
16 |ENC II1-22 - . 16 | DEC 11I-5 5 |85 #5
‘ DEC I1-18
17 G II-28 Z 17 | DEC I1I-3 + [ INVALTD |
‘ DEC II-17 |
1I1-6 L - 18 ' i INVALID
DEC III-2
11-25 W 19 T-5 2.1 88 #2
1-27 R 20 : l DELETE.
DEC I11-6
I1-27 3 ¢ 21 | ENC I-9 6_| SS #6
I1-10 P 22 |[ENCI-3 | d
‘ 'DEC III-1 ‘ ‘
II-11 Q - 23 | ENC I-4 1 ]SS #1
ENC I-12
c 11-9 0 24 [DEC III-9 9
Iv-11 ‘ ‘ DEC II-26 S
I-21 B 25 . | @ | INVALID [
‘ DEC II-30 . ‘
1-26 G 26 |DEC I1-25 INVALID
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T & F UNIT - DECODER WIRING (CONTINUED)

PROGRAM: FAA INPUT MESSAGE
DECODER OUTPUT, GP, I CODE |DECODER OUTPUT, GP, II CODE __
HUB | WIRED TO CHAR| _PURPOSE 'HUB | WIRED TO CHAR PURPOSE
'N PREC UC : DEC I-27
27 DEC II-27 FIG 27 | BUS F-7 FIG
|28 [ENC- II-7 M 28 | ENC 1-18 ° | DOT PAD
29 Wmc I1-26 X 29 | ENC I-2 / | ENCODE -
30 [ENC I1I-24 v 30 | DEC I1I-26 D | iwvaLp
, US I-1 " |DEC 1-31 ;
31 EC II-31 'LTRS 31 | BUS I-34 LTRS
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T & F UNIT - DECODER WIRING

PROGRAM:  FAA INPUT MESSAGE
fnsc DER QUTPUT, GP. II CODE. rm:conm QUTPUT, GP. IV ___ CODE
HUB| WIRED TO DHAR,| PURPOSE HUB | WIRED TO |
0. Q ‘

1 |DEC II-23 1 [ss #1 1

2 |DEQ II-19 2 1ss #2 2

3 _|DEC II-1 3_|ss #3 3

4 [DEC 11-10 4 |ss #4

5 |DEC II-16 5 |SS-#5 5

6 IDEC II-21 6 |SS #6 6

7 EC I1-7 7 _|ss #7 bi

8 IDEC 11-6 8 |ss #8 8

9 DEC 1I-24 9 |SS #9 9

10 DEC III-11 PICK UP : 10 [DEC T-3 A_|ss #10
DEC I11-10 " ]

11 DEC ITI-12 HSS 5 11 |DEC 1-25 'B [ss #11
EC TII-I1

12 [DEC III-13 1SS 6 12 |DEC I-14 C _|Ss #12
DEC I1I-12 —

13 DEC III-14 188 7 13 |DEC 1-9 D |ss #13
EC IIT-13 —

14 [DEC III-15 14 | DEC I-1 E | SS #14
EC TII-14"

15 [BUS b-25 15 | DEC I-13 F |ss #15

16 16

17 17

18 18

19 19

20 20

21 21

22 22

23 23

24 24 »

25 25

126 26
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T & F UNIT - DECODER WIRING (CONTINUED)

PROGRAM: FAA INPUT MESSAGE

DECODER OUTPUT, GP. IV

DECODER OUTPUT, GP. III  CODE CODE
HUB | WIRED TO CHAR| PURPOSE HUB | WIRED TO  [CHAR| PURPOSE
27 _ 27 |

28 28

29 - 29

30 | 30 |

31 31
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. INPUT. GPa I ENC, INPUT, GP, II ENC, INPUT, GP, IIX ENC, INPUT, GP. IV
HUB | WIRED FROM KUB | WIRED FROM | CHAR WIRED FROM | CHAR | |HUB) WIRED FROMY
0 i 0 t - 0
~1juM 1our |4 1 K 1| 1
2 [DEC I1-29 |- 2 | 2 2
3 |pEC 11-22 |0 || 3 )| 3 \ 3
4 DEC II1-23 |1 4 [DEC 1-11 |J || & n
5 DEC 11-19 |2. || 5 |DEC I-15 |K 5 5
6 DEC I1I-1 |3 || 6 |DEC 1-18 |L 6 6
7 [DEC 11-10 |4 || 7 |DEC 1-28 |M || 7 7
- 8 DEC 1I1-16 |5 '8 |DEC 1-12 |N 8 | 8
9|pEc 11-21 |6 || 9 |pEC T-28 |0 || 9 | 9
10 prc 11-7 |7 |10 |pEc 1-22 |p | o | o
11 pECc 11-6 |8 | |11 |pEC 1-23 |Q | 1 L
12 DEC II-24 |9 | [12 |DEC 1-10 |R | 12 2
13 BUS N-25 ' 13 $ | 3 13
14 & |14 x| 14 an
15 ( | hs 2 |hs s
16 r 16 2 6 6
17 FD £2 , 17 LY b7
18 pec 11-28 |° | |18 |pus d-24 |: | hs 8
19 ; 19 [BUS h-28 [+ 19
20 pEC 1-3  |A | |20 / | o 20 j
21 |DEC 1I-25 |B |21 |DEG 1-5 |s | b1
22 |DEC I-14 |c | 22 [DEC I-16 |T | b2
23 |[DEC I-9 {p |[]23 |pEC 1-7 |U | 23 3]
24 [DEC 1-1 |E |2 |DEC 1-30 |v | b by

Appendix XX
Page 44 of 62

I e

ey

sy

=

[ ey

1= ~f‘i




S}

paes

fovmac ]

ey

€

]

==

—

T & F UNIT - ENCODER WIRING (CONTINUED)

PROGRAM: FAA INPUT MESSAGE

=3

{rl e %

ENC, INPUT,GP. 1_ | ENC.INPUT,GP, II ENC. INPUT.GP, III| |ENC.INPUT.GP, IV
HUB |WIRED FROM CHAR mmq ‘WIR@_MHAQ HUB WIR

25|DEC 1-13 | F | |25 |DEC 1-19 |W | |25 25

26|DEC 1-26 |G | |26 |DEC 1-29 |Xx | |26 , - |26

27|DEC 1-20 |H | |27 |DEC I-21 |Y | {27 27

(28 |DEC 1-6 1 28 | DEC I-17 |Z 28 28

29 # | l29 | % | 29] 29|

30(BUS x-34 | ¢ | |30 = | |30 30

31 @ |31 DEL | |31 a1

—3

S

=53

=

~3

f

g
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T&FUNIT - DECODEZEEODR WIRING

FROGRAM: FAA INPUT MESSAGE

INCOMING BUFFER OQUTPUT ENCODER QUTPUT
| HUB WIRED 1O PURPQSE =~ | WIRED TO PURPOSE |
CPR IN 1 ' :
DEC IN1 11 p/c 1l
Ol DEC INO-1 21 plc2
CPR IN 2
2] DECIN2 L PCA4
Q! DEC IN Q-2 8| p/ca
CPR IN 4
L | DEC INA . 16 | P/C 16
0 0= 32| p/c 32
CPR IN 8 :
gl DEC IN B8 Al | UNWIRED
o} DEC_IN Qg P/C PAR
‘ CPR IN 16
16 DEC IN 16 INCOMING PERC. OUTPUT
O| DEC IN 0-26 HUB WIRED TO PURPOSE
32] HSS 5b IN 1 HSS &d_IN
0] HSs 5a IN ) HSS 5c IN
RED
L L.t OUTGOING PREC, OUTPUT 4 ‘
0l UNWIRED HUB}  WIRED TO PURPOSE |
PAR | DEC IN PAR BY
ol DECIN 0-PAR g,
QUT, _PREC, IN
‘ NC. PREC. IN ,
WIRED [ FROM |
HUB WIRED FROM | ‘ .
. IN
uel DEC 1-27 | ‘
e - INH
Uc
1c BUS 1-3%
el BUS F-30
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T & F UNIT - DECODER/ENCODER WIRING _( CONTINUED)

'PROGRAM: FAA_INPUT MESSAGE

DECODER INPUT | PUNCH/COMP, INPUT | DELETE DELETE
_ WIRED FROM| _WIRED FROK | | WIRSD FROM | | WIRED FROM |
1) INBUFF1 ‘ la| ENMC OUT 1 POWER
0| IN BUFF 0-1 b1
2| _IN BUFF 2 2a| ENC OUT 2
IN BUFF 0=2 2|
4| _IN BUFF 4 4a| _ ENC OUT 4
0| IN BUFF O-4 4b
8| INBUFF 8 ga| ENC OUT &
0| IN BUFF 0-8 b
16 IN BUFF 16 - 16a |  ENC OUT 16
0| _IN BUFF 0-16 | 160
32| BUS X-27 32a| ENC OUT 32
¥ 0 BUS a=-20 - 32b
64| BUS x-1  64a|  UNWIRED
0| INV 7 oUT  64b|  UNWIRED
PAR | IN BUFF PAR PARa|  ENC OUT PAR
0| IN BUFF O-PAR PARD |
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T &F UNIT - SELECTOR WIRING

PROGRAM: FAA INPUT MESSAGE

HIGH SPEED SEL. 1

LOW SPEED SEL._ 6

| PURPOSE: REMARKS

| PURPOSE: SYNCHRQ TAPE
{PU HUB WIRED FROM | DO HUB WIRED FROM PU HUB WIRED FROM|DQ HUB WIRED FROM' |
BUS b-19 BUS F-28 BUS b-25 BUS F-25
S HUB TO |I | NS HUR T0| | ELEMENT|S HUB T | ¢ HUB :
a FD a3 BUS W=25 | 8 : HSS 4d NS | HSS 2d IN |
| BIIS he=1k b _AND 4 OUT | INT-F IN
3 v s B s s Bt R
d FD h PD Sl ‘ d FDeIN | PD3 UNT 21 gj

H wm
BUS u-2 BUS w-20 BUS b=25 |  BUS F-30
[ELEMENT | S HUR TO | TN HUB FROM | NS HUR TQ. 7| S HUB TO | C HUB mo%_us__m_m,
A ummm___gmm_l_ a HSS 3a N/d unT-28 TN |
b _QUTRUT 2 INPUT 2| b axn 1 our L g3 1
e _OUTRUT 3 INPUT 3| BUS N-24 | DEC II-12| yny 36 7|
d LSS 6a NS | CPR STEP 4 DEC I-0 | DEC II-20

HIGH SPEED SEL. 3

LOW SPEED SEL. 8

[PURPOSE: CHANNEL PARITY PURPOSE: _ROUTE
|Py_HUB WIRED FROM |DO HUB WIRED FROM _PU HUB WIRED FROM|DO HUB WIRED FROM
BUS a-25 AND 2-0UT . BUSu 30 BUS E 28
S HUB TO | IN HUB FROM | NS HUB TO ELEMENT|S HUB 70 | C HUB FROM NS HUB TO
a UNI K IN [2FD a QUT [ LSS 7a C a | P 35 BUS F-11
UM SIN|HSS 48 S | BUS beld b PD 42 BUS F-23
e | ¢ PD 48 BUS F-24
.d HSS 4 DO | QUT
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T & F UNIT ~ SELKCTOR WIRING (CONTINUED)

PROGRAM: FAA INPUT MESSAGE

HIGH SPEED SEL. 4

LOW SPEED SEL. 9

 PURPOSE: _CHANNEL PARITY | PURPOSE: CHECK' FOR_SP2CE FOLLOWING. ALT. |
PU_HUB WIRED FROM| DO HUB_WIRED FROM PU_HUB WIKED FROM | DO HUB WIKED FROM
FD c4 HSS 34 S BUSu 30 BUS N29
| ELEMENT| S HUB TO| IN HUB FROM| NS HUB TO ELEMENT | S HUB TO |'C HUB FROM| NS HUB To|
a HSS 3b IN| PWR a
b _UNI 16 OUT |UNI 13 IN v
¢ BUS F=7 | FD ¢2 c
d BUS w=20 _|LSS 6a C d PD 47 | BUS N2g |
HIGH SPEED SEL. § | LOW SPEED SEL. 10
PURPOSE: _SYNCHRO TAPE | PURPQSE:
PU HUB WIRED FROM | DO' HUB WIRED FROM |PU_HUR WIRED FROM | DO HUR WIRED FROM |
BUS b-25 BUS F-26 BUS F-5 BUS N 29
ELEMENT|S HUB TO |IN HUB FROM |NS HUB TO ELEMENT |S HUR TO | C_HUR FROM|NS HUB TO |
a BUS 8-20 |IN BUFF 0-32 PD1 ‘um_J.Lm_T
b BUS X-27 [IN BUFF 32
c | PREC OUT O |BUS 8~20 o
d JPREC CUT 1 BUS X-27 '
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T&F UNIT = FUNCTION DETECTOR WIRING

L e s S S e e A LB Ll 1A

PROGRAM: FAA INPUT MESSAGE

FUNCTION DETECTOR a

FUM! N

‘ POSE: REMARKS AND ROUTE

PURPOSE; _ SYNCHRO TAPE

INPUT HUB WIRED FROM: UNI 6 OUT _INPUT HUB WIRED FROM: LSS 64 S
OUT ouT

UB WIRED TO PURPOSE HUB! WIRED TO PURPOSE_

. INPUT STOP T

1 BUS h-20 TRACK SWITCH 1 _ ‘

2 BUS h-13 SET PD TO 31 2| BUS w-30 SET PD T0 &
‘ CUTPUT STOF CLEAR ' R
'3 HSS 1a IN BUFF, TO 's 3
‘ i PICK UP , T
I BUS u 30 ROUTE SELECTORS- 4

U DETECTCR b FU

PURPOSE: BEGINNING OF MESSAGE

PURPOSE: TIME QUT ERROR

INPUT HUB WIRED EBQ!?: BUS Xx-1 :
OUT s

1 INPUT HUB WIRED F‘Roﬁ..__ALI_S}LE_c____
o P
UB WIRED TQ PURPOSE HUB[ WIRED TQ PURPOSE
LOCK OUT :
1 | BUS W25 CLEAR BUFF TQ ‘s 11! 1/02x- COCRDINATE B 32 |
ENCODE A A AND ‘ »
2 BUS X-21 START TIMER ' 2| ENC1-17 ENCODE ( , )
3 DEC IN TURN DECODER ON ~__ | 3| HsCL Z ACTIVATE HSCL Z
ACTIVATE END OF
4 BUS 'a-25 PICK UP HSS 3 UNI K IN MESSAGE BUS
FUNCTION DETECTOR ¢

FUNCTION DETECTOR g |

INPUT HUB WIRED FROM: UNI 18 OUT ' INPUT HUB WIRED FROM: AND 4 OUT
ouT ‘ ouT ‘
HUB WIRED TO PURPOSE HUB{ WIRED TO - PURPOSE
) : . ENCODE A + AND
1 ) e 1 BUS h-28 - ACTIVATE HSCL X
2 HSS Le IN 2
3
HSS 4 PU L
TON DETECTOR d | FUNCTION DETECTGR h |
i PURPOSE: REMARKS ‘
LUPIT HIE WIRED FRO; VNLAZ QU7 _INPUT HUE WIRED FROM: HSS 1d S
UT ouT
B| WIRED T0. | PURPOSE ~ HUB| WIRED TO PURPOSE
1 * 1
. i SET WAK TO 7
2 - UNI 15 IN ACTIVATE HSCL X - 2 | BUS F=6 SET CAK TO 11
3] UM HIN OUTPUT_START.
INHIBIT STEP ON EN- ‘
4 | x=3 | CODE-~-ENCODE ¢ SYMRQL | 4

e

[
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T & F UNIT - UNIBUS, "AND'", WIRING

PROGRAM: FAA INPUT MESSAGE

3

UNIBUSES
OUT PUT HUB
UNTBUS INPUT HUBS WIRED FROM WREDT0 | PURPOSE
1 |DEC 1i-4 | BUS W-25 | BUS X-21 ENC I-1 |ENCODE A
2 |BUS w-30 ! BUS h-14 SET PDC 4| SET PDC 4
3  |DEC 1-4 |DEC II-8 | BUS 1-34 |BUS X-24 |UNI D OUT |INV 3 IN | CHECK FORA
4 {pD 108 -|PD 119 HSS lc IN|CHECK FORA|
WT OF ]
5 |BUS w-20 | BUS h-7 |HSS 3b S | BUS F-5 BUS d-23 |PLACE =
6 |DEC II-14 BUS F-244| 'FD & IN |
7 |Bus F-8 | BUS N-26 CAK 6 SET CAK 6
8 |PD 12 PD 14 | PD 23 PD 29 UNI 9 OUT |AND 3 IN |CHECK FORA|
9 |BUS F-12 | BUS F-24 | PD 42 HSS 1cNS | uNT 8 IN | CHECK FORA
i BEGINNING |
10 BUS 1-1 |DEC I-2 INV 2 IN | OF MESSAGE
- ‘ : STEP ON
111 |1Ss 64 NS BUS F-5 |BUS F-8 |BUS F-9 |UNI-17 OUT|UNI 12 IN|DECODE
12 |UNT 110UT BUS F-12 | BUS F-23 |PD 4 BUS N-26 |BUS e-28 |nice ON
| ODD CHARAC| |
13 HSS 4b NSTER PARITY 1SS 7b NS|AND 3. OUT d IN_[ERROR FD
14 [BUS u-2 | HSS 2a S | | | ouTPUT 1 | REMARKS
15 |UNI E OUT FD d2 BUS h-28 | PD 132 HSCL X |HSCL X
16 |LSS 7¢ NS| DEC II-18|DEC II-25| DEC II-15 .| HSS 4b IN|CHAR.
STEP ON
17 BUS F-10 | LSS 10a NS|UNI-11 IN|DECODE
- CHAN. PAR,
18  |BUS b-14 | LSS 7a NS FD ¢ IN |CHECK
19 ]
' BEGINNING |
20 |pD 6 PD 5 PD 3 'BUS h-7 |OF MESSAGE |
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T & F UNIT - UNIBUS',."AND", WIRING (CONTINUED )

PROGRAM: FAA INPUT MESSAGE
< "AND"
anp [WPUT KUBS WIRED  louTeur hup PURPOSE
1 | BUS h-7 | INV 2 ouT lLSS 7b ¢ BEGINNING OF MESSAGE _
2 | 1INV 80UT GPR-0UT [ESS 3 D.O, ‘éggégigcnég'¢O§ﬁ§§§cgﬁ:ITH
3 NI & OUT| INV 3 OUT [UNI 13 IN |FIELD LENGTH
4 |BUS b-14 [CPR-NC |FD G IN CHANNEL PARITY
5 [BUS w-20 |BUS 1-34 |iSS 34 IN  |TER FOLLOWING G Chsce ARac-
6 BUS v-30 |INV 5 OUT [LSS 6b C OUT OF PIACE ‘= |
7 ‘ ‘ ‘ ‘
8 .
" UNIBUS
| o IN — ot \IunlnggRgggEor
. L|BUS d-23  |BuUS X-24 INV 5-IN _|PIACE = CHECK -
K [FD f4 HSS 3a S BUS F-27 |END OF MESSAGE
 J|BUS F-10 |BUS F-23 WAK 3 SET WAK TO 3. '
_ I|BUS F-10 _|BUS F-9 CAK b SET CAK b
. H|m n3 BUS F-25 FI-2 OUTPUT START
GHSS la S |PD 132 FI-1 OUTPUT STOP
F |LSS 6b NS _|LSS 6¢ NS BUS d-24
E [BUS N-24 ‘Bus‘d-zu UNI-15 IN :MESSAGE VOID
D BUS v-30  |BUS F-7  |DECII-12|UNI 3 IN |CHECK FOR SPACE
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e AN D o BN, i M i, A ooy e W o A e ST <

T ‘& F BUSSES
PROGRAM: FAA INPUT MESSAGE
BUS | HUB |WIRED TO punposd: BUS_|HUB WIRED TO |PURPOSE|
x-1 [ x-1 |PD 2 _PD 2 4-1 4.1 |
w-1 [DEC IN 64 | [ 1-sul3-3s | |LETTERS |
v-1 |INV 7 IN k-34 | UNI 3 TN |
u-1_ |FD b IN i-34% | DEC 11-31
|u-2 |u-2 |HSS 1b S [REMARKS| 1-34 | IN PREC 1¢
u-3 |UNI 14 IN h-7 |h-7 |B.0.M.
u-4 |HSS 2 PU g-7
'u-5_|SET PD Wh £-7 |UNI 5 IN
u-6 |SET PD Wl e-7 | UNI 20 OUT
w-20 | w-20 |AND 5 IN 4-7 |AND 1 IN
w-21 |UNI 5 IN | h-18lh-13 | FD a2 SET PD |
 v-18 [CGPR IN g-13 | BUS h-14 |WITH TS
v-19 £-13 | SET PD G2 |
v-20 |HSS 2 DO e-13 | SET PD W2|
_v-21 |HSS 4d IN h-14/ h-14 | HSS 1b IN|SET PD |
v=-30 v-30 _{U ‘grad.& BUS h-13 |WITH TS
v-31 |DEC TT1-2 £-14
' v=32 |AND 6_IN | e~1b
 v-33 h-20| h-20 |Ts
(u-30| u-30 [g-20 | FI #7
u-31 £-20 | F1 #3
| u-32 e-20 | FD al
u-33 h-21] §-21 |
1-1 {1-1 | LETTERS g-21
k-1 |DEC 1-31 £-21
l 3-1 | ZFDj a2 e-21
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T & F BUSSES (CONTINUED)

BUS |HUB _ |WIRED TO rukpoéﬂ
h-28 |h-28 |ENC II-19 |ENCODE_
-28 |UNI 15 IN [HSCL X
£-28 |FD gl
STEP O
e-28 le-28 |UNI 12 OUT |DECODE
d-28 |INV 1 IN
o-28 |ED STEP
b-14 b-14 | BUS X-24 [SHAN-
b-15
UNCONDITI-
b-16
b-17 |(AND 4 IN
b-18 |UNI 18 IN | |
b-19 b-19 |HSCL Y REMARKS
b-20 [HSS 1 PU
b-21 |DEC II-14
b-23
a-20 |a-20) [HSS 58 S
a-21 |HSS 5¢ NS
DEC IN
a-22  10-32
d-23 |[d-23  |UNI-5 OUT |CPR ACT
¢c-23 CPR-ACT
b-23 ' |UNI-L IN
-23
! TRANS -
d-24 [d-24 |UNI-F OUT [MITTED
e-24 |UNI-E IN |ERRORS |
b-24 |ENC II-18
‘a-zu

PROGRAM: FAA INPUT MESSAGE

@s‘ HUB | WIRED TO |PURPOSE]
b-25 | b-25 |DEC III-15/ SYNCHRO
b-26 |HSS 5 PU ‘
b-27 | 1SS 6 pU
|b-28 |1ss 7y |
#-25 |a-25" | BUS P-7
a-26 |HSS 3 PU|
a-27 | FD bh
-28 | 2FD h2
-3 !x.34 [FD di :
ENCODE
w-34 |ENC I-30 |eSYMBOL
~ PD STEP |INHIBIT
ENCODE
u-34 |INV 4 IN
w-30 {w-30 | e2 [T0 6
|
w-31 |UNT 2 IN .
SET PD
w-32 c1l
w-33
u-30 (u-30 |FD ab
u-31 | PULSS 9
u-32 | PULSS 8

S S e AR s o AN oMt e e
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T & F BUSSES
PROGRAM: FAA INPUT MESSAGE

us

JB

WIRED TO

X-21

FD b2

Teureoss

x-21

- X-22

UNI-1 IN

X-23

'START TIMER

X-24

BUS b-14

PAR.

X-25

UNI-L IN

X-26

UNI-3 IN

X-27

X-27

HSS 5b S

SYN VS
TTY

' X-28

HSS 54 NS

' X-29

DEC IN 32

w-25

W-25

FI #8

|BUFFER

CLEAR

W-26

FD bl

| w=27

- W-28

UNI 1 IN

W-29

HSS la NS

F-5

PD 2

PD 2

E-5

PN LSS 10

' D-5

UNI 11 IN

Cc-5

UNI 5 IN

F-6

CAK 11

. |REMARKS|

E-6

'WAK 7

D-6

FD h2

c-6

F-7

'BUS a-25

F-7

D-7

HSS 4c S

DEC 11-27

UNI D IN

c-7

Bus |HUB  WIRED TO |PURPOSE|
-8 |F-8 |PD 14 PD 14
E-8  |WAK 1
{D-8  |UNI 11 IN
c-8 |UNI 7 IN
F-9 |F-9 |[UNI I IN |PD 23
£-9 | PD 23
D-9  |UNI 11 IN
c-9 | WAK 5
P-10 |P-10 |UNI 1IN [PD 29
| E-10 |UNI 17 IN
D-10 | PD 29
G-10 |UNI J IN
F-11 |F-11 | 1SS 8a NS|PD 35
|E-11 | BUS F-12
p-11 | WAk &
c-11 | caK 5
-12 | p-12
E-12 | BUS F-11
D-12 | UNI 12 IN|
c-12 | UNI 9 IR
F-23 |F-23 | 1SS 8b NS|PD 42
E-23 | UNI J IN
D-23 | UNI 12 IN
C-23 |cAK 7 |
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T & F BUSSES (CONTINUED)

F-24

UNI 6 IN

WIRED TO _ PURPOSE|

D 48

| E-24

LSS 8¢ NS

D-24

C-24

I 9 1IN

-25 .

F-25

BUS F-26

E.0M,

E-25

1SS 6 DO

D-25

UNI H IN

c-25

TIRHIB OUT- |

PUT STOP

F-26

F-26

|BUS F-25

E.O.M

| E-26

HSS 5 DO

D-26

1/0 coMM 2w

16-26

BUS F-27

-27

F-27

BUS F-28

E-27

T.0. CIR

E.0O.M

D-27

UNI-K OUT

c-27

BUS F-26

-28

F-28

BUS F-27

E.O0.M.

E-28

1SS 8 DO

‘D-28

HSS 1 DO

C-28

BUS F-29

-29

F-29

BUS F-30

' E.O0.M. |

E-29

FI1 6

:D-29

T.0. END

c-29

_F-28

PROGRAM: FAA INPUT MESSAGE

BUS |HUB  |WIRED TO [PURPOSE
F-30 |[F-30 _|BUS F-29 E.OM, |
E-30 |LSS 7 D.o.
D-30 |IN 16
C-30 '|BUS N-29
N-24 [N-24 |BUS N-25
M-24  |LSS 7e S
L-24 |UNI E IN
N-25 |N-25 BUS N-24 N
| M-25 |2FD bl ’
1-25 |ENC 1-13
N-26 |[N-26 |BUS N-27 |SET WAK
M-26 |UNI-12 IN AND CAK |
L-26 |UNI 7 IN |TO 0-6
'N-27|N-27 |BUS N-26 (AT PD 6
M-27 |WAK "0 |AND STEP
127 |PD 6 oN DEC- |
) ODE
'N-28|N-28 |LSS 9¢ NS
M-28 !
1-28 | WAK 6
N-29|N-29 |DO LSS 10
M-29 |BUS F-30
L-29 [DO L&s 9

ot e Sptr s T
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T & F UNIT - PROGRAM DIST. & ADDRESS WIRING

PROGRAM DISTRIBUTOR OUT

PROGRAM: FAA INPUT MESSAGE
MOD 12 PDK OUT
HUB _|WIRED TO _ | PURPOSE
PD STEP IN
HUB WIRED FROM |
1. | STEP -DECODE | BUS e-28 '
VOID STEP-
| 2. | DECODE
3. | STEP ENCODE | INV 1 OQUT
| VOID STEP- ,
4. | ENCODE BUS x-34

'"HUB|WIRED TO PURPOSE
1 |1SS 10a C
‘ BUS x-1
2 |BUS F-5
1SS 6d C
3 |UNI 20 1T
UNI 12 IN
4 [PD 5
" [UNT 20 IN
5 \PD &4
BUS N-27
6 |UNI-20 IN
7
12 |(UNI 8 IN
1 BUS F-8
4 |UNT 8 IN
BUS F-9
23 |UNI 8 IN
BUS F-10
29 |UNI 8 IN
35 |1SS 8a C
1SS 8b C
42
47 1SS 9d C
48 |1SS 8¢ €
53 |PD 86
64 |PD 75
PD 64
75 |PD 130
‘ PD 53
86 |PD 97
91 |HSS 1d IN
PD 86
97 |PD 108
| PD 97
108 UNI 4 IN
UNI 4 IN
119 [PD_130
PD 75
30 |PD 119
UNI 15 IN
132 UNI G IN
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R R,

SET IN CHAR, ADD

SET IN WORD ADD

HUB | WIRED FROM

BUS N-27

BUS F-8

BUS F-9

UNI J QUT

BUS F-11

BUS L-28

BUS F-6

W | ol B |FEjf|INNIH|IO

HUB WIRED FROM
11 BUS F-6
10
9
8
7 BUS F-23
6 | UNI 7 OUT
5 | BUS F-11
L UNI I OUT
'3
2
1
S

SET PD, CHAR, IN

SET PD WORD IN

HUB| WIRED FROM

HUB WIRED FROM

UNI 2 OUT

BUS h-13

BUS ue~2

~ N & oo

BUS w-30

BUS h-13

= (N & |

BUS u-2

Appendix XX
Page 58 of 62

[~

5o ¥

| S | e B S| (R

o

S

|

-

et

o

oy <7 et
C—,

o

¥

Ko e

i

Ll



u T & F UNIT - FUNCTION WIRING
PROGRAM: FAA INPUT MESSAGE

’ FILL
HUBS [END
_ FROM WIRE PURPOSE
1R
[+]
dh d
. | FUNCTION INPUTS | |
gf; INPUT HUB  |INHIBIT HH STOP QUTPUT
- ||[FUNCTION WIRED FROM |WIRED FROM| WTRED TQ | PURPOSE
af 1, OUTPUT STP [UNI G OUT _ |BUS F-25 | .
il OUTPUT S———
S 2, START UNI H OUT }—————DE QUT
 MIRED TO | PURPOSE
}F 3. INPUT STOP |BUS h-20
; ¥
-~ 4, CORRECTION
M 5, VOID | [DECODER IN HUB WIRED FROM FD b3 |
6. END OF DATABUS F-29 | |
- TRA | 2-CHAR. FUNC. DET a
T 7. SNiecH BUS he20 : CHAR. FUN
It BUFFER ' PURPOSE :
) |8, CLFAR BUS W-25 : » IN 1 HUB |IN 2 HUB | OUT HUB
| WIRED FROM|WIRED FROM | WIRED TO _ |
n 9. WORD CLEAR | ;
j | DEC 1-8  |BUS 1-1 | HSS 3a IN
10. STOP ~
'; 11, STOP
~ INVERTERS
N HUB OUT HUB ‘ ‘ 2-CHAR, FUNC, DET, b
7 INV.WIRED FROM WIRED TO | PURPOSE | |PURPOSE: -
tﬁ PD STEP  |PD STEPP- IN L HUB [IN 2 HUB | OUT HUB
- 1 pUSe-28 iN3 @ JING |WIRED FROM |WIRED TO |
. ~ BEGINNING |
i 2 AND 1 IN |OF MESSAGE | (BUS N-25 | BUS 8-25 |HSCLW |
] CHECK FOR =
3 IN |SPACE
'} 4 BUS x-34 _AND 2 IN
5 | ‘ OUT OF
5 NI-L OUT |AND 6 IN |PLACE =
1 6 ‘
i DEC IN  |SS
7 BUS x-1 0-64 ADDRESS
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T & F UNIT - MISCELLANEOUS. CONTROL WIRING

PROGRAM:

FAA INPUT MESSAGE

CH. PAR. REG. INPUT|

| CH.PAR .REG. QUTPUT

[CHANNEL PARITY CONTROL |

‘WIRED FROM

HUB |WIRED FROM

HUB.

HUB

1

WIRED TO/FROM

1 IN BUFF 1.
2 IN BUFF 2

ACT

_BUS 4-23

ERR.

4 IN BUFF &4

NC

|AND & IN

8 " IN BUFF &

16 IN BUFF 16

16

32 CPR OUT 32

32 |CPR IN 32

64 | CPR OUT 64

64 |CPR IN 64

P CPR OUT P

TIN ]

ADVANCE CHANNEL PAR.|
HUB _ |WIRED TO/FROM

HUB_

_BUS w-20 |
' HSS 2d NS

 STEP

ouT AND 2 IN

MODE_SELECTION. .|
HUE _|WIRED FROM

IN-1|| WSS 28 NS

IN-2 | HSS 2b NS

IN-3 | HSS 2¢ NS

[SELECT CHANNEL PAR, |
WIRED TO/FROM

P |[CPRINP - |

-

!

T cmmcm.mma'

COMPUTER — 1,/0 REGISTER|

HUB

A-1

EVEN|

A-0 |

B. .?."I.BED.‘.IQ/EB_QM.{EQRPA@WE
JUNI 13 IN

B-0 , ]
iC-1 e ]
C-0 -~

| A

OUT-1| UNI 14 OUT

OUT-2| HSS 2b S

OUT-3| HSS 2¢ S

[RPS [— ¢ ey

M |

| At

1 s

1

!

.

P
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'PROGRAM:

FAA

T&¥ UN;T,‘ = MISCELIANEQUS CONTROL WIRING (CONTINUED)

INPUT MESSAGE

PUNCH_INT'L'K MISCELLANEOUS HUES| |HIGH SPEED 1/0 _ coMp]
PURPOSE HUB I HUB | WIRED FROM i
NS HUB | C HUB S HUB 1 _
|WIRED TO|WIRED: TOWIREDITC| |FILL |w | 2FD b OUT

ﬁNCONDI- X | UNI-15 ouT
TIONAL |BUS b-16

DELETE Y FD £3
REVERSE

HUBS zZ BUS b-19

. WIRED TO|WIRED FRQM| WIRED TO| [ND. WIRED FROM
A L
B 2
§ 3
D y
E 5 A
| TIME . 6
F _oyT - Ir,0.'1 | FDET
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T & F UNIT I
SPECIAL FAA HUBS -
" PROGRAM: FAA INPUT MESSAGE .
TIME OUT ' 5
HUB WIRED TO PURPOSE | r
ST BUS X-21 '
END BUS F-29 - g’
] 0 |
1 | ALT. SWITCH F N/S i
CL BUS F-27 | “ r
SIM COMM, READY r
WIRED TO | PURPOSE | HUB | WIRED TO | PURPOSE !
- | A SET| i - 1
| B SET| ° S | L
ST RDY | | {1
1/0 CoMM, . I
 HUB WIRED FROM PURPOSE ﬂ
2w BUS_F-26 | INPUT DISCONNECT | Il
X FD £1 INPUT LOCKOUT -
i |
3W L
\

—
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ABSTRACT

‘The QOutput Inter Center Message program for the High Speed Paper

Tape System described on the following pages has been developed to
malke more extensive use of the formattingcapabilities.of the Paper
Tape System. The format illustrated in Table Il represents the ar-
rangement of data delivered to the High Speed Paper Tape System.
The product of the program is an Inter Center Message that is ar-
ranged in the standard format of input messages which is illustrated
in Appendix A of Circular Letter AT 200-12. The Computer sub-
routine used to assemble the Inter Center Message data must first
transfer Identification and Remarks data to the Input/Output track
that is presented to the Translator and Format Control Unit. Data
comprising the Route are transferred to the second Input/Output
track. In each case, a group of three non-data characters will
accompany the data transferred to each of the Input/Output tracks.
These special characters cause groups of communication characters
such as channel parity and end of message to be included in the Inter
Center Message. = The arrangement of the group of characters trans-
fexredtoihie first Input/Output track is always the same while the
arrangement of the group transferred to the second Input/Output track
varies with the presence or absence of Remarks. The methods used
in processing the Enroute, Proposed, and Modification type messages
by the Output Paper Tape System are alike; i. e., the data received
from the Computer is transmitted in its entirety. The receipt of a
Continuation type message will cause the Output Paper Tape System
to pad the Speed, Fix Time, and Altitude fields with space codes.

Although the data presented to the Output Paper Tape Systern is laid
out in a format that closely resembles the input from the High Speed
Paper Tape System (See Table I of the Input Message Documentation),
strict adherence to this format with regard to data information is not
required although Speed, Coordinate Fix Time, and Altitude must be
consecutive fields to take advantage of the "fill'"" feature of the Trans-
lator and Format Control Unit. Because of the above mentioned
requirement and the necessity of including control characters to
generate certain communication characters, this format has been
designated Format A.
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INTRODUCTION:

The Inter Center Message program for the Oﬁtput Paper Tape System
originally developed for transmitting Inter Center Messages between
Computers did not make full use of the capab111t1es of the Output Paper
Tape System because an optimum computer format was not available at
that time. The Inter Center Message Program for the Output Paper Tape
System ‘described herein will reduce the computer processing time by
assuming a greater portion of the formatting tasks

DETAILED COMMENTS ON THE PROGRAM:

The detailed description of the methods used in the Inter Center Message
Program for the Output Paper Tape System is described in detail in the
following pages. The description has been divided into. sections for ease

' in understanding. Sections which referdo diagrams will have the number

of the diagram to which they refer notated immediately after the head1ng
of the program area descnbed

I.

Substation Address:

. The first' character (I/O track position 120 or Word 0 Character 11)

of the Output Message to be received by the Qutput T & FC Unit is a
substation address. (See Table II - Configuration of the I/O Tracks
presented to the T & FC Unit). The Output Distributor, upon receipt
of the substation address, sequentially scans each output position until

. the station requested is found. When the proper substation is found,

communication between the found substation and the T & ¥C Unit is

. established.

Substation addresses in storage (computer) are assumed to be alphabetic.

The Univac character, used to address a particular substation, must be
translated to the teletype character that has a binary sum of levels 1
through 4 equal to the substation number desired. For example: the
letter E, in teletype, is made up of a punch in level 1 (2°).and no
punches in levels 2 through 4. E therefore, has a binary value of 1.

‘Since a Univac E is translated to a teletype E (see Decoder Group I

and II, Wiring Documentation), it may be used to address substation I.

Likewise, a teletype D has a binary value of 9 for levels 1 through 4,

i. e., punches in levels 1 (2°) and 4 (2 ) only. A Univac D which is
translated as a teletype D may then be used to address output
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II.

substation 9. The table show# below summarizes the Univac alpha
characters that may be used to address Qutput substations 1 through 16.

TABLE I

SUBSTATION ADDRESSES.

Substation : Co
Address 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Univac

Character E L A A S I U O DU RJINUFOCGCIK T

Teletype Conditioning Codes (Diagram I)

A,

End of Message Codes:

"End of message'' codes are transmitted at the beginning and end
of each message. Assuming all equipments and line linkage to be
functioning normally, the '"end of message'’ at the beginning serves
no function. Should the previous message, through some transient
fault in the equipments or linkage, have been interrupted, the fol-
lowing conditions will exist: The stunt box on the 28 RO will be in

‘a "conditioned' state, waiting.for the "end of message':"- codes to

clear it; the punch circuitry on the read-punch module will be
waiting for the "end of message' codes to cause the punching of
the length of ''leader' characters separating each message. The
Translate and Format Control Unit will, of course, have time-out
and disconnected and locked out the reader on the read-punch
module. '

The ""end of message'' codes at the beginning of a message serve
to clear the system linkage to a normal state to insure that transient
faults effect no more than one message.

: Since PD 1 is programmed to step on encode, the PD counter will

be advanced to 2 after the substation address is transferred to the
Output Distributor. PD 1, through LSS 8a N/S, Enables UNI-17

to frustrate the circuit from CPR-OUT to CPR-STEP. This action
prevents the toggling of the Channel Parity Register, PD 2 through
LSS 10a N/S activates FD a so that figures, carriage return, and
letters are encoded during the function sequence portion of the
substation address character cycle. As each of these characters
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are encoded, UNI-18 is enabled .so that the cleared contents of

the Channel Parity Register will not be disturbed. The signal
from hub 4 of FD a is routed to the in of LSS 10d. Since LSS 10

is N/S, the signal is terminated at the N/S hub of pole d. If FDa:
is enabled after PD 13 busses F-10, 9, 8, 7, and 6, are enabled.

~ This action drops out all selectors, enables function Input 6 (end
of message) and releases the output substation currently connected
to the distributor. -~

Condition Codes and Station Directing Codes:

The Station Directing Codes are made up of three characters
which are used to identify the 28 Set (center) to which the output
message is to be transmitted. The codes used.for each center
are the assigned identifier of the ARTC Centers. For example:

ZPT - Pittsburgh, ZDC Washmgton ZBW - Boston,
ZCL - Cleveland, ZNY --New York, ZID - Indianapolis,
ZAC - Atlantic City, etc.

The appropriate Station Directing Codes immediately follow the
substation address (see Table II). Note that in each'.case the first
character of the SDC codes is a Z, PD is stepped to 3 with the
decoding of the Z. PD 3, through the N/S hub of 1.SS 10b, enables
bus a-25. Bus a-25 enables Delete Character in, FD b, and INV 2
in. Enabling the in of INV 2 breaks the circuit from DEC II-28 (Z)
to UNI-4. This action prevents the encoding of the letter Z at this
time. The wiring to the Delete Character in hub prevents a trans-
lator error from occurring at this time. During the function se-
quence portion of the Z character cycle, carriage return, carriage
return, letters, and Z are encoded. The codes generated from

FD al, 2 and 3 are used to condition the receiving 28 Set for the
receipt of the Station Directing Codes which follow. During each
perform time of FD b, UNI-18 is enabled thereby preventing the
toggling of the Channel Parity Register. The next.two characters
to appear at the Incoming Buffer Output Register are the last two
characters of the Station Directing Codes. Receipt of the second
'SDC code advances PD to 4 and receipt of the third advances PD

to 5. These PD outs which are qualified by LSS 8 b, and c, are
also routed to UNI-17 and 18 to prevent the toggling of the Channel
Parity Register. Advancing PD to 5 with receipt of the third SDC '
Character causes bus h-14 to be enabled. Enabling bus h-14 sets
the word and character address counters to 8- 6 and actwa.tes
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III.

Iv.

FD c. FD c encodes the following beginning of message
character: letters, letter, line feed, letters.

Setting Word and Character Address Counters with PD Outs (Diagram II)

Table II ""Configuration of the I/O Tracks Presented to the T & FC
Unit'" shows an output message arranged in the format that is trans-
ferred from the I/O tracks to the T & FC Buffer. To arrange the
identification data in a format that is compatible with the require-
ments of the input message, PD 5, 12, 19, 25, 30, 36, 41, etc. are
stepped on Decode. This enables the Word and Character address
counters to be set directly from these PD outs. The PD out that
occurs at the end of each field (note that in some cases the fields
are multiple) is used to set the Word and Character address counter
to the first character of the next field to be transferred to output.
For example: it is shown in Table II and Diagram II that PD 19,
which marks the end of the Aircraft Identification field, sets WAK
to 6, and CAK to 5, for receipt of the first character to the Type
Aircraft field. Likewise, PD 41 which marks the end of the Altitude
field and the end of the Identification portion of the ICM, sets WAK
to 0 and CAK to 2. Decoding the ? character at Word 0 Character 2
activates FD d and steps PD 42. FD dl encodes carriage return and
FD d2 encodes letters. Note that enabling UNI-9 and UNI-11 (See
Diagram I) to encode carriage return and letters respectively does
not inhibit the toggling of the Channel Parity Register. FD d3 enables
the Activate hub. Enabling this hub while in the output mode causes

. the contents of the Channel Parity Register to be transferred to out-

put and clears the register to all one's. FD d 4 through bus 1-1 en-
codes a line feed. Enabling bus 1-1 in addition to encoding line feed
inhibits the toggling of the Channel Parity Register.

The next character to be decoded is the @ character located at WAK
0 CAK 1. Decoding the @ character advances PD to 43 and enables
bus b-25 which in turn encodes letters through UNI-11. Bus b-25
enables UNI-18 to inhibit the toggling of the Channel Parity Register.

Beginning of the Route (Diagram III)

The next group of characters to be transferred to output after the
‘Channel parity group (following the Identification Data) are those
comprising the route. The decoding of the @ character steps the
program distributor to 43. PD 43 through LSS 9a N/S enables bus
F-30 sothat PD 43 will step on encode. After the letters character
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11109 (87165 |4 l3]2]1!s
2 2 ]3[4 ]| 41 | 42
s/s|siplc |¥X [ X|X X | X|2/@|%
L3 3 . ‘ 54 |
v |plAlT|Oo|A|T|H|R|[E|[E[A
55 | , | 66
w [0 [R|D|s|alo|F |A|R|E|M
67 ‘ ‘ ‘ 78
A|lRIK IS | A[A|A]|AAAIALA
.36 L | 25 | . 29
Alg|llLiL g |lA]AlB |26 g O
‘ 3| ] 35
Aol |LIE S LG D]
‘ |9 i 24
Alalsalala|sa|alp |7 elA
- 12 | 18
AlA|IA|IALE | A 317 e | o || A
5 14 |11
AlajalAa|Aa]l1 [ N|[D | N [ A
alafjslalalalalsals]jslala
1111009 (8 |7 |6 |5 |u |3 {2 [ 1]
M hd " . - S ) . 5“10
D |[C |A v |8 A
° . . . M 65
‘ vV |4 |2 |2 Al M| D]|
L] ". * * .. * 76 * L ] -
W 1 A
L ] L ] * * L ] L ] * 87 [ L ] L ] L ]
A .
[ ] . . . [ 3 ggz. L) o . Py
S T O A ‘18911_12 13+ | o e ]
[ ] o:o . 1&2- [ ° . e L] .
o« | o 321213 A AlA|lADIA]A
| AN N
alalalala|alalalalalala
e B Bt Alalalalala]a
2RI

)

ADDRESSOR - KIND

AIRCRAFT IDENT

" TYPE AIRCRAFT

ALTITUDE - SPEED

‘FIX TIME

élmRKS (36 CHAR)

ROUTE ~ THE END OF THE
ROUTE IS DENOTED BY

O SPACE CODES,IN THIS
-EXAMPLE THE END OF THE
"ROUTE IS DENOTED BY THE
O AT WORD 7 CHARACTER 7

* IF THERE ARE NO REMARKS ?,8,%,ARE STORED IN THE

HIGH ORDER POSITIONS OF WORD 9.

IF THERE ARE REMARKS ?7,@,$, ARE STORED IN THE HIGH ORDER
POSITIONS OF WORD. 9.

TABLE II
CONFIGURATION OQF THE I/O TRACKS PRESENTED TO THE T&F UNIT
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‘has been transferred to output PD is'advanced to 44. PD 44 through
- LSS 9a N/S also enables bus F-30 to step on encode and activate FD £

at function time. FD'fl through LSS 9b N/S initiates a track switch
function. The track switch functmn in the output mode performs ‘the
following functions: C

‘1) Track switch
"2) Transfers the data from the I/O track to the T & FC buffer
3) Clears WAK and CAK to 0-11, and,

4) Clears PD

FD f2 through LSS 9c¢ N/S energizes UNI-K which sets PD equal to 43.
The signal from FD £3 is terminated at the N/S hub of HSS 3a and the
signal from FD f4 picks up LSS 9. The result of the operation de=
scribed above is that the T & FC is now prepared to receive the
route information from the buffer.

End of Route Before the Fifth Segment (Diagram IV)

The processing of route information can end anytime after the first
airway. The end of the route is determined by the presence of two
consecutive space characters. This program has been designed so
that a channel check group is always transferred to output after the

' last route segment. If there are five ségments or less of route in-

formation there will be one channel check group pertaining to route

- information. 1If there are more than five segments there-‘will be two

channel check groups; one after the fifth segment and one after the
last segment. The transfer of the channel check group to output is
accomplished by decoding ? and @ characters from Word 9 Character

. positions 11 and 10 (See Table II). If this ICM contains Remarks a $

will be present in Word 9 Character 9. If no Remarks are present
a % character will be present in Word 9 Character 9.

The space character decoded at the end of each segment routes a-
signal to Encoder I-4 and Inhibit Output Precedence via bus. é-2§; :
The signal denoting the decoding of the space character is also
routed to 2FD al via HSS 4a N/S, HSS 5c N/S and bus N=27. If
the next character to be received is also a space (this denotes the
end of the route information ) Hub 2 of 2FDa is enabled causing the

" out hub of 2FDa to emit. This signal is routed through UNI-14,

LSS 9d (LSS 9 was picked up at the beginning of the route) to bus
X-24 which picks up HSS 1, and-HSS 3. Picking up HSS 3 causes
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: ‘po'w"er',to be app'l'ied to the Select hub. of HSS ‘1a one-tlock period {42 u)

after the pick up hub was enabled.. -Power through.HSS la S enables-
bus u-2 and h-20. Bus h-20'routes power through HSS 4b N/S to .
UNCONDITIONAL DELETE. Applying power to the Unconditional
Delete hub inhibits the encoding of the second space, i. "e., the space
that caused 2FDa to emit. Bus h-20 also activates FD g and FD f,
Bus u-2 enables AND 5 and since PD 100 is not emitting AND 5 out

“emits a signal which is routed to PD STEP IN 3 to .cause the PD that

is currently emitting to step on encode,. During the function sequence
portion of the second space character cycle FD f and FD g emit during
each perform time. FD fl, 2, and 4, perform ho function. FD f3
through HSS 3a, S, HSS 2d N/S sets WAK to 9 and since HSS 5 is N/S

'CAK to'll. Signals from FD gl, 2, and 3, are terminated w1thout

performmg any special functions. FD g4 drops cut HSS, 1 to remove:
power from ‘thie Unconditional Deléte hub.

The next character to be decoded is the ? character from Chara‘cte‘r 11
of Word 9 (see Table I and Diagram II). Decoding the ? activates FDd.
FDd encodes carriage return and letters from FD dl and 2 respectively.

: FD d3 enables thé ACTIVATE hub to unload and clear -the contents of

the Channel Parity Register. FD d4.encodes line feed and inhibits the
stepping of the Channél Parity Register. : :

Decoding'"the @ character from Character 10 Word 9 encodes a letters

“character (See Diagram I) and inhibits the toggling of-the channel parity
"reg1ster No finction detectors are enabled during the function sequence

of the @ character cycle

If the ICM does not contain Remarks a % chara.cter w111 be decoded fromn
Character 9 Word 9 (See Diagram I). In this instance a signal from DEC

. II 29, representlng the % character.is routed to bus h-13 to activate FDa.

During the function sequence portion of the % character cycle figures, ‘
carriage return, and letters are encoded. In each case the stepping of
the Channel Parity Register is *ahibited by enabling UNI-17.in. . The

pérform’ 4 51gnal from FD a4 is routed through LSS IOD S to enable the

end of message busses F 6, 7, 8, 9, and 10

:'End of Route after the Fifth Segment (Dlagram V) ‘ o ) o\

If the route.information contains at least f1Vt, segments, PD w111 be
stepped to’ 97 with the decoding of the space marking the end of the
fifth segmeént.  +T¢ unload the!channel chéck group onto tape, _PD 97
is routed through HSS 3 ¢ N/S to Bus N-26 to set CAK and WAK to 11-9.

R ‘ Appendix XXI
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Upon decoding the ? character at character 11 word 9 PD is stepped
to 98. Decoding the ? also activates FD d (see.Diagram II). Car-
riage return and letters are encoded frorm FD dl and 2 respectively.
FD d3 enables the ACTIVATE hub and FD d4 encodes line feed and
enables UNI-17 to prevent the half adding of line feed to the contents
of the Channel Parity Register. Decoding the @ character from
character 10 word 9 steps the program distributor to 99. Decodmg

‘the @ character causes a letters character to be encoded (see Dia-

gram I). In addition, UNI-18 is enabled thereby preventing the ad-
dition of letters to the contents of thg Channel Farity Register.” The
signal from PD 99 is routed to the in of INV 3 and through the N/S
hub of HSS 3d to Bus N-28. Enabling Bus N-28 picks up HSS 5 and
sets WAK and CAK to 5 5 at the beglnmng of the next character cycle

If there is a space at Word 5 Character 5 DEC I 1 emits through HSS
4a N/S, HSS 5¢ S, UNI-14,. LSS 9d S, and Bus X-24, to pick up HSS 3
and HSS 1. Picking up HSS 1 routes power to HSS la S to activate Bus
u-2 and h-20. This action deletes the space character at Word 5
Character 5 by directing power to THE UNCONDITIONAL DELETE
via the N/S hub of HSS 4b. Power is also applied to the in of AND-5
but because PD is still-at 100 UNI-8 is not enabled, so that PD 99 is

'not stepped on encode. Note that in all other instances when power

is applied to bus u-2-and h-20 to re-set WAK and CAK or PD, PD
must be stepped on encode. Several clock periods after HSS 1
has been picked up PD will be advanced to 100. PD 100 through
HSS 3b S and UNI-1 activates FD f. The signal from FD {1l is ter-
rinated at HSS 2a N/S. The signal from FD f2 is terminated at

"HSS 2b N/S. FD'f3 is routed through HSS 3a S, HSS 2d N/S to bus
' N-25. The signal at bus N-25 sets WAK to 9 and because HSS 51is
' 'p1cked up CAK is set to 9.

If there'is a % character at WAK 9-CAK 9 FD a is enabled to generate
end of message codes and initialize the T & FC Unit. In this instance,
HSS 5 is dropped out by routing PD 101 through UNI-6 to HSS'5 DO.
Likewise if there is a $ character at WAK 9-CAK 9 HSS 5 will be

dropped out by the signal emitted from PD 101.

If there is no space at WAK 5-CAK 5 power will not be applied to
bus u-2 and h-20 hence, there will be no input to INV 4. This con-
dition will caus'e INV 4 to emit a signal to enable AND 6. Since the
‘decoding of the character at word 5 character 5 caused PD to be ad-
vanced tc 100, AND 6 out will emit a signal that is'directed to the
drop out of HSS 5. 'Route processing will then continue until two
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consecutive spaces are detected. The action taken by the T & FC
Unit upon the detection of the two spaces will be exactly like that

described in the section describing TC.. C operations when the end
of the route occurs hefore the fifth segment. N

Remarks (Diagram VI)

If an ICM contains Remarks, a $ character will be contained in word
9 character 9. Decoding the $ causes a signal to be emitted from
DEC II-13. This signal is used to encode figures C, pickup HSS 2,
HSS 4, and activate FD f. FD fl through LSS 9b S, HSS 2a S, and
UNI-L performs a track switch function. The signal from FD {2

is routed through LSS 9¢c S, HSS 2b S, to bus F-25. Bus F-25 resets
PD to 43 and WAK and CAK to 1-11. Setting WAK and CAK to 1-11
and PD to 43 enables 36 characters of Remarks to be unloaded to
tape. PD 79, which marks the encoding of the 36th -
Remarks character, activates UNI-D causing WAK and CAK to be
reset to 0-2. Decoding the ? and @ characters from character
positions 2 and 1 of word 0 unloads the channel parity groups of
characters onto tape. Decoding the % character from word 0
character S activates FD a (see Diagram I). Activating FD a after
PD 13 encodes the end of message groups of characters and enables
the end of message group of busses to teriminate the transmission.

Continuation Message (Diagram VII)

Intercenter messages exceeding eight route segments will require
those segments in excess of eight to be transmitted via a continuation
or X Message. The Continuation message is processed in much the

‘same manner as the Enroute, Modification, and Proposed messages.

The outstanding exceptions are that the Aircraft Speed, Coordinate
Fix Time, and Altitude are erased to space characters. The
Coordination Fix information is deleted altogether, i, e., the field
is cleared to pad characters. The erasure of the Speed, Fix Time,
and Altitude fields to spaces is accomplished by the Qutput T & FC
Unit while the erasure of the Coordination Fix Field to pads is
accomplished by the computer program.

If an X is decoded at PD 11, a signal is emitted from AND 3. This
signal is routed to the pick up of LSS 7. PD 25, which denotes the
end of the Type Aircraft field, enables FD e. Hub 1 of FD e initiates
a FILL function. FD e2, which emits until the fill function is
terminated, enables bus h-7 causing PD to be stepped on encode
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during the execution of the fill function. Since the Speed, Fix Time
and Altitude are consecutive, PD 30, and 36, are qualified by LSS 7.
PD 40 is used to end the fill function. PD 41, which marks the end

of the Altitude field, sets WAK and CAK to 0-2 to enable the unloading
of the channel parity group of characters. Message processing con-
tinues as previously described in the sections dealmg w1th route
processing. :

Channel Parity Register (Diagram VIII)

Each time a character is encoded a signal or combinations of signals
appear at Encoder Output hubs 1, 2, 4, 8, and 16. If the character
was received from Encoder Group I (Alpha) no signal is present at
Encoder Output hub 32. If the character at Encoder Qutput was ,-
received from Encoder Group II (Figures) a signal is present at
Encoder Output hub 32. Hub 64 of the Encoder Output group does
not have a signal present during the encoding of Flight Plan infor-
mation. If the number of signals present at Encoder Output hubs,

1 through 64 is even, a signal will be present at Encoder Output
Par. No signal will be present at the Par Hub if the count is al-
ready odd. Although levels 1 through 16 are the only levels trans-
mitted over the teletype lines, levels 32 and Parity must be punched
in the output tape because they are included in the parity count and
the Output Reader at the addressed substation checks each character
for proper parity prior to transmission.

Each character punched in the Output Paper tape is half-added or
-tallied to the contents of the Channeél Parity Reglster as shown by

the wiring of encoder Output hubs to Channel Parity Register Input
hubs. The result of the tally is that a character is generated that
will reflect odd parity for each of the five tape channels. ‘The
Channel Parity Character, upon being received at the Output

Reader, is also checked for proper parity. It, therefore, must

also have correct character parity. Correct parity for the Channel
Pdarity Character is accomplished by wiring the parity level of En-
coder Output through an Inverter to the Parity level in the Channel
Parity Register Input. The principle upon which this wiring is based
is that an even number when added to an odd channel parity as shown
on line one below, and the letter A (teletype) is half-added to its
content the result shown on line 3 has éven parity. If the contents

of the register were transferred to output the incorrect parity of the
Channel Parity Character would be detected at the Output Reader and
Operations would be stopped by the error condition.

!
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Levels e . P 32 16 8 4 -2 1

Parity. Reglster . 1 1 1.1 .1 1.1  ODD
. Teletype A in Encoder Output 1 0 “ 0 0 C0.1 1 . {ODD
Pa rity Reglster 0 1 1 1 1 0 0 EVEN

If the parity level of the Encoder Qutput is inverted prlor to the tally,
the Parity of the Channel Parity Character is correct.

Levels L . p 32 16 8 4 2 1.

Parity Register | . .1 1 1 1 .1 1,1 ODD

.T.elet}"Pe“Ain"Encodeer Outpt_xt 0 -0 o 0 0 1. 1. ¥EVEN
Parity Register , .1 1 1. 1 1 0.0 ODD

‘.Inv'alid Charaeter Error - Synchronization Error - Cﬁaracter,. Parity
Error (D1agram 1X)

,,The transfer of a parity incorrect character from the computer to
_-the. T & FD Unit Incoming-Buffer-Output will cause an error s1gnal to

be emitted from the Character Parity - Odd hub. .

‘The rate at which characters are transferred from the UFGC Drum to
_the T & FC bufrer is governed by timing signals from the High Speed
Drum. If the buffer and the drum should get out of synchronization
' _.anytime during the transfer of information from the drum to buffer,

the buffer address is cleared and the message from the drum is
re- read If the synchronization error occurs on the second, read
the buffer address is cleared and the flag cha.rac,ter (5-.) is:inserted

..at'an address that has been defined by pinboard wiring. The buffer

content is then available for transfer to the T & FC. When the cent

.character 1dent1fy1ng this as an.erroneous message is received by
... the T & FC, a signal will be emitted from Decoder I hub 30.

i The‘ two a_bo_ve m.enti‘oned error signals or any's,i,g_nal resulting from

the receipt of an Invalid character are routed to the.in of Function
Detector-h through Unibus 15. . At Perform 1 time of the error
character cycle a line feed character is .encoded. . At Perform 2
time an E is encoded and at Perform 3 time a Bell character is
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encoded. Hub 4 of Function Detector h is to activate High Speed
Control Line W. The next time the Qutput T & FC is demanded, the
high speed control line is used to re-initiate the transmission of the
message and call for a type out of the output error notification
message. Both 28 Sets, the Output set transmitting the message and
the Input 28 Set at the center receiving the message, will line feed,
print an E, and ring the 28 Set bells providing a visual and audible

error indication.

‘V
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(SEE DIAGRAM 4

UN! -8 IN(STEP ON ENCODE)

r

0&4, UNI- L IN (T.8)

(o] o} |
UNL-K  §
PDW 1
PDW 2
F- 24
PDC 2
PDC 4
F-2

DIAGRAM III

BEGINNING OF THE ROUTE
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co DEC 1126 (X)

o BT

AND 3

DIl

UNI-D

o & o

¥

N-24

AK 0
AK 2

OOO

UN1.19

DEC -1 @/ .
INHIBIT OUTPUT PRED

NC 14 (D)

I
(O™ 0 | Ofwwak 4

BUS 1§

o

UNI.G [ .

CAK 10
F30

UNI-TIN
(DIAGRAM 3)

DIAGRAM VII CONTINUATION

h-7

F-24

i
H
STEP ON : :
ENCODE
7
i
1
i
!
J
i

RSP

#

>DW 1
PDW 2

N
o
-4

F.28
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CHANNEL PARITY REG. INPUT

N::A: 1:5 A 4\ :\.1'

i

N\ 1\

a4
\ |
A

T\

‘°. A 2

T
TR IR IR IRIE I

PUNCH/COMP INPUTS

"¢ o b & & & b b

CHANNEL PARITY REGISTER OUTPUT

P 64 32 16 8

4 2 1

j ™ e 0

loop s Even

PARITY

CHANNEL

DIAGRAM VIII CHANNEL PARITY REGISTEK
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DELETE

@ DEC 1-13 DEC 1.4 " DEC 1-15 DEC-1-.16 DEC 1-17

DEC 1-19 DEC 1.29 DEC 1.3 DEC 11. 30 DEC 11.20
DELETE ) ™ ALL BITS (=) /)

DELETE DEC 11.- 14 DECl 11 -16 DEC 11-17 DEC 11-18 DEC 11.19
) (&) (8)

DELETE DEC 11-0 DEC 11 -1 DEC 11.2 DEC 11-3 DEC 1-30
() ) W ( (¢)

) I
PARITY r UNI-15" jl
(o] [o]
obp S EVEN ENC. 11 -
CHARACTER § (BELL)

._ ' | f\l/o F"o"\ O’F"\Vo COMM
| o ) (o3 AO [o] ! .
o & ) wis® 1)

DIAGRAM IX INVALID CHARACTERS - INCORRECT CHARACTER
PARITY - SYNCHRONIZATION ERROR
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WIRING DOCUMENTATION:

This section contains the instructions which are to be followed in wiring
the Inter Center Message Board for the Output Paper Tape System. Great
care should be exercised in wiring the board and each wire should be back
checked,i. e., if DEC I-11 is wired to ENC II-6, hub 6 of ENC II'should be
checked to be sure it is wired to DEC I-11. -The abbreviations used are -
consistent with those shown in the bulletin "'Tabulation Abbreviations of

T & F Plugboard' dated July 15, 1959.
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A

%WI 10 | CHAR,

T & T UNIT = DECODER WIRING

Date: january 24, 1961

Program: gutput Format A_

hl

"FURFOSE (WU | WikiD 10 ] CAAR. | PUR03
. 0 ' |DELETE i o 0. DEC 1I-1 t _ INVALID |
A IN HSY 4a | & n -1 | DEC IT<2 " _INVALID |
S N . . § . | IBCII-1 I
2 |mc m-2g - . 2 | pec TI-3 | “INVALID
B 5 - | DEC L1=2 i
3 [ENC 11-22 . | # "3 | DEC I=30 )
L |Enc 11-23 1 4 | mye -2 J
S |ENC II-19 2 ENC I=15 X
6 |ENC Im-1 3 6 ENC I-18 L
7 |ENc -0 L 7 ENC I-28 M
8 _ |ENC Ir-16 S 8 ENG I-12 N
9 ENC II-21 6 9 ENC I-2) 0
10 |ENG 1I-7 7 10 ENC I-22 P
11 [ENC II-6 8 11 ENC I=23 Q
12 [ENC. IT-2h 9 12 ENGC I-10 R
DELETE FeU. HOS 2
13 |DEC I=1 ' INVALID 13 | BUS W-25 $
1 DEC 1-13 DELETE
1 |DEC I-15 & INVALID 1 | DEC II-16 * _INVALID
DEC 1-1L ' DEIETE
15 |DEC I-16 { INVALID 1 FDAIN ?
DEC 1-15 ‘ DEC 11~1h
16 |DEC I-17 r INVALID 16 DEC II-17 Z INVALID
‘ DEC I-15 DEC 1i~15 ; '
17 |uNz-25 IN . INVALID 17 | pEC I1-18 % INVALID
DEC I1-17
18 [ENC II-28 . PAD -1 18 DEC II-19 : INVALID
DELETE ~ ‘ " DEC 11=-18
19 DEC I-29 1 INVALID 19 UNI-15 IN + INVALID |
UNI-15 IN
20 |ENC I=3 A 20 DEC II=30 / INVALID
21 | ENC I=-25 B 21 ENC I~5 S
22 | mnc 1-14 c 22 ENG I-16 T
23~ |ENC I-9 D 23 ENG T-7 U
‘2 | UNI-3 IN E 2 ENC I-30 v
25 | ENC I=13 F 25 ENC X~19 W
K ‘ ENC I-29
26 ! ENC I~26 1) 26 AND 3 IN X
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T & F UNIT - DECODER WIRING (Con't)

DECODER OWPUT, OP, IT CODE |

Dater _yaguary 24, 1961 '
Program ﬁgsn"s.znzm. at A ‘

s WIRED 10— [ CHAT. [ PURFOSE ] [MUB [ WIRED 0+ [CWAR. — JPUROSE
127 | &nc 1-20 K 21| mc 121 'x
28 ENC I-6 1 28 AND 7 IN z
DEC 1-19 ‘ DELETE
29 DEC II~31 # INVALID 29 | BUS h-13 £
DEC 11-3 _ DEC 11-20
30 UNI-15 IN ¢ SYNC,ERFOR 5] DEC I1I-31 - INVALID
o ' "DEC 11=30 X | "
a BUS b-25 e A DEC I-29 Bits |INVALID
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T & F UNIT = ENCODFR WIRING

Datet__January 24, 1961

T

Program:__ Qutput Format A
¥NC, INPUT, GP I | FNG, INPUT,_GP, IX I'NC,. INPUT-GP, III FHC. INPUT, GP, IV
HUB | WIRED FROM |CHAR, HUB{ WIRED FROM CHAR { HUB | WIRED FROM CHAR L HUB_ |WIRED FROMJCHAR
0 0 | 0 0 =
1 | ut3our | E 1 {mc3-6 13 1 11
2 |lmasowt | = |2 = la | 2 .
DEC 1-20 | A ) 3
4 | BUS e-28 Ja) 4 4
5 | DFC II-21 ) D h 3 LY | 5
6 | pre 1-28 1 6 | DFC 1-11 8 -6 6.
7 {oro1r-23 | U 7 | pEc 110 | 7 7
g | w9 omr | < 8 <|Le g
9 | 123 | D 9 {2 Lo 9
10 | mec 17-12 | R o lmerr |4 |40 10
LN | DR 114 J 11 ¢ | |11 | 11
12 | oo | N 12 () 12 12
13 | pro 1-25 F 13 —7| |13 13
14 |DECI-22 | € B v-25 | o | |14 14
15 | oeo 115 | X ﬂf 3 I |15 115
46 |peo a2 | ¢ 16_{ pREC_1-8 5 | |1s 116
17_1 UNI-;_Q_U_T__J 17 1+ a7 17
18 |6 |1 | |8 N e 18
1 |prerrzs | w |10 fomors |2 ]| 19
20 |ooy27 | & | |20 ¥ | |20 20
21| DFC II-27 Y 21 | prc_1-9 6 21
22_ | pEC 11-10 P 22 | DFC I-3 g |22 22
23 loc 1111 | @ 23 | DEC I-k 1.1 123 .23
| 2 | pre g1-9 0 24 Ippc 312 19 |12 24
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. S Dates January 24, 1961

S - ' b

! Programe_Output Format A

L; .

I

L _ e . |

{ | ENC, INPUT GP, I [ ENG, INPUT, GP, 11 NG, INFUT, GP, I11 || ENG, INPUT, GP, IV
o HUB|WIRED FROM ] CHAR,, HUB| WIRED FROM] CH iUB [ WIRED FROM]CHAR, | | HUB[WIRED FROM|CHAR,|
Pt ) .
Lol 25 Jorc 321 | B @ 25 | . ‘ 25

3 ) 126_|ome 1226 |- Xl 26 . 1]es
2 .

- ~27 UNI-12 OUT 21
- 28 |pFc 117 28

6
27
2 I8 .
Dom 29 |pEC_I1-26 29 | DEC I-2
2 |og-11 our

&,< = =2 e

—

i
X

5‘:;‘: o %

e
[lame:

J
[
y i

T
s
i

[ o
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C Dates _ January 24, 1961
.7 & F UNIT = DECODER/ENCODER WIRING .

Programs Dutput. Format A

) ~INCOMING BUFFER OUTPUT - ‘ ENCODER OUTPUT " K
— HUB WIRED 10 PURPOSE —RUB | WIRED 10 [ PURPOSE
1 |  mEcIN2 ‘ 1 | BUS w-30 -
0 DEC_IN 0-1 ' 2 BUS v=30 -
2 |  pEc.IN2 | - L4 | sus w30 ‘ | B
0 DEC IN 0-2 : ' L 8 | Bus x-3 | )
L DEC IN U 16 ! Bus w-20 :
0 DEC IN O-h 32 | BUS 1-3
| 8 | - pecuns 1 6l | T
0 DEC INO-8 | PAR | BUS x=1 )
16 DEC IN 16 | | ¥
0 DEC_IN 0=1€ -
‘ ‘ TNCONING P REGEDENCE OUTPUT —
32 DEC_IN 32 HUB WIRED, 10| PURPOSE /|
. |
0 DEC IN 0-32 1 2
6l | 0 |
0
{ OUTGOING PREGEDENCE OUTPUT -
PAR DEC_IN PAR { HUB | WIRED TO PURPOSE ¥
' Encode o
0 DEC IN O-PAR 1¢ | UNI-11 IN Prec.
Encods ]\ -
© UNI-12 IN Prece “}
TNG. PRECe IN ' v
{i7] WIRED FIOM | i
e .
" 0UT. PREG. IN -
. 1e HUB. WIRED FRON
1C . 1IN BUS 1-34
1 | | INH. | UNI-13 OUT 4
Appendix XXI -
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T & F UNIT - DFCODFR/FNCODFR_WIRING . (Gontinucd) -
| Datet_January 24,.1961
Programs_Output Format A
" DFCODFR_INPUT [ PUNGH/COMP,_INPUT — DLIRIE : DUILIT:
HUB WIRED FROM {HUB__[__WIRFD FROM [ WIRED FROM — WIRED FROM
1| IN BUFF - ‘ je__| sus w30 | DEC_I-0 ‘(1)
IN BUFF__ O | crr-our 1 ‘ _DRG_1-13(*) | DEG_11-29(%)

IN BUFF 2 28 BUS_v-30 pRc_1-19(3)

IN BUFF 0=2_ b - CPR-OUT 2 _DEC IT-14(%) |

0
2
0_
| 4 | purr i l4a BUS u 30

IN BUFF 0=4 | 4b CPR-OUT 4 DEC I1-0 (¢) |

IN BUFF 8 | |8 BUS_x-34 ‘ BUS_a-~25

0
8 .
0| IN BUFF 8b cPR-OUT 8 | | DEC_T1-15 ()]
6

0

IN BUFF. 16 P_6_q BUS w-20
IN BUFF _ 0-16 16b CPR-0UT. 16

32 | 2| paa BUS 1-34

0_| IN BUFF__ 0-32 32b__ | CPR-OUT 32
6 | e BUS x-1

0 : s | cPr-our PR
PAR | IN BUFF PAR PAR-a

o |vpurr o-pr | hﬂ-b_
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T & F UNIT ~ SELECTOR WIRING

Datesr __lanuary 24, 1961 . __

Programs_ Output Format A
HIGI SPRID ST 1 LOW SPEFD_SEL. 6
PURPQOSKE ¢ . PURPOSE::
PU_HUB_WTRED FJi0M_].DO_HUB WIRED FROM PU_HUB WIRED FROM | DO HUB WIRED FROM
BUS X-24, §SS 1b S PD 103 BUS F10

FIFMENT | S HUD TO | IN HUB FROM [ NS, HUB T. RLFMENT | S HUB TO | C HUB FROM | NS HUB TO
. BUS we2 | POVER . BUS F28 | PD 130
1y D.g. HSS1| D £ 4 b HSS k¢ IN| LSS 8a §

[+ ‘ [+]
- d d

HIGH SPTED SFL. 2 TOW _SPEED SFLs 7

PURFOSER PURPOSE:

PU_AUB WIRFD FROM | DO HUD WIRFD FROM PU_HUB WIRFD FROM | DO HUD WIRFD FAOM

DFC_IT=-13 ($) ' BUS F-5 ‘ AND 3 OUT IUS_F=b B
T ELEMFNT] S HUB TO | IN HUB FROM | NS HUB Tq FLRVENT | S_HUB T0_| C HUB FROM | NS HUB TQ|

a _ UNI~Y IN | ISS 9b S a FD e IN | FD 25 UNI F IN
' b BUS F=25 LSS 9¢ S b

c UNI-D IN_| FD 79 ¢ D _30 BUS N29

a HSS 3a 8 BUS_N-25 d m_36 F=29
] HIGH SPEED SFL LOW _SPEED_SHL, 8

PURPOSE.X FURPER

PU_HUB WIRED FROM

DO_HUB_WIRED FROM

PU_HUB_WRIFD FRCM

DO _HUB_WIRFD_FROM

BUS_X-24 BUS_F=7 PD 13 BUS F8 :

" FLFMENT] S HUB_TO__|_IN HUB FROM/ NS HUB To| |[EIMENT] & WUB T0 | G HUB FROW] NS WUB 10]
8 HSS 24 IN | FD £.3 a LSS 6b C| ppq BUS F26 ]
b NIt N | Pp100 b D4 =17 1)
° P 97 BUS N-26 | |Le _PD.5 | uwt-17
d D 99 BUS N-28 la
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T & F UNIT ~ SEIFGTOR WIRING (Continued)

Dates_ January 24, 1961

Programs Output Format A

HIGH SPRFD SEL. 4 : TOM_SPEED SELs 9
PURPOSEt PURPOSE 2 )
FU_HUB WIRED FROM_] DO HUB WIRED FROM PU_HUB_WIRED FROM | DO HUB WIRED FROM
US W-2 BUS F-8 FD =i, _BUS F=10
" FRUIENT] S JiUB 70 | IN HUB FROM] NS HUB T4 | ELEMGNT] S HUB T0 | G HUB FROM] NS HUB TQ
a __DEC_I-1 S 50 I | a FD 43 BUS F-30
: ~UNGOND, ; —
b BUS h-20  |pEL, || b HSs2e_IN | FD £1 UNI-L IN |
o \UNI K IN_ | LSS 6b 8 BUS T'27 || o ' HSS2b IN | FD £2 . 3U8 F11
a d BUS X~24 | UNI-14 oUT[ _
HIGH SPEED SFL, & TO4_SPEED SEL. 10
PURPOSEL ~ : PURPOSE )
FU_HUB _WIRFD FROM_| DO HUB WIRFD FROM FU_HUB WIRED FROM | DO HUB WIRED FROM
BUS N-28 | uNT-6 Dut m 13 " BUS_F-26
FIFMENT] § HUB TO | IN HUB FROM ]IS HUB 10 | BLEMENT| S ¥UB TO | C HUB FROM] NG HUB T
| a BUS h-20  [UNI-1 IN || a M2 BUS_h~13
b . b ™ 3 BUS_0-25 |
Q UNI~i4 IN | HSS 4a N/S | BUS N ° 5 _Bus h=14 ]
“a SET Cak 9 | pus w-25  luwr-s 1n || a BUS F-7 | _TOn 4
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Dates_ January 24 1961

PO

Program¢___Output Format A

FUNGCTION DW[‘V.CTOH; 8 ‘ FUNCTION DETECTR e
Durposas Purposer 155 72 8 .
Input lHub Wired Froms BUS h-13. Input. Hub Wired Froms .
Out out .
Hub_{ Wired to Purpose Bulb Wired To Purpose .
1 BUS F.12 ENCODE 'r 1 ' START FILL a -
2 RUS b-14 FNCODE < 2 UNI-8 IN STEP _ON ENCODE -
3 BUS d-23 FNCODE \l‘ 3 .
4 1SS 10d C b -
FUNCTION DETECT(R b FUNCTION DETFDTOR f ~
Purnoses holo}:{cHI
nput fub Wired Froms  BUS a=25 ! [Input Hub Wired Froms UNI-1_OUT
Out - tout
Hub Wired To Purpose Hub _Wired To Purpose T
1 DUS_b=14 ENOE < 1 1SS 9b C -
2 BUS_b-14 ENCODE < 2 1SS 9¢ C -
3| BUS d-23 mcore 3 HSS 3a IN -
A BUS h-28 ENCODE __ 2 4 PU ISS 9 -
FUBCTION DETECTOR ¢ FUNCTION DETECTOR g B
Purposes Purposes -
Input ¥ub Wired From: BUS h-14 Input Hub Wired From: BUS h-20 E
Out o Out -~
Hub Wired To Purpose Hub Wired To Purpose
1 BUS d~23 ENCODE _ ‘1’ 1 ”
2| BUS a-2% EwoorE_ 2 . -
BUS 1-1 ENCODE = -
4 BUS d-24 ENCODE y 4 __|__Hss 1b IN -
FUNCTION DETFCTOR d FUNCTION DRTFCTOR h
{_Purposes . Purposes i -
Input Hub Wired From: DEC. I1~15 ()] | _Input Hub Wired From UNI-15 OUT
- Out Out o -~
Hub Wired To Purpose Hub Vired To Purpose ‘g|
14 UNI=9 JN con__< 1 UNT=E_IN ENCODE ==
2 UNI-11 IN ENCODE \1' 2 UNI-3 IN TCODE_E J i
3 ACTIVATE ‘ 3 | ENC II-5 FNCODE_FELT J .
ol et ENCODE == L |1/0 com 3w | HSCL-W j !
I
i
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R S R
T & F UNIT - UNIBUS, ®AND", WIRING
' ‘ Datet_Janyary 24, 1961 . _ -
Program: _Output Format A
UNTBUSES
OUTPUT BUB
UNIBUS INPUT HUBS WIRED FROM WIRED TO PURPOSE
1| WSS 5a N/s IHSS 3bS [BUS F-30 . [BUS w-25 ¥D_£ IN
2 BUS F7 BUS F6 .
(E) ,
3_ | DECT-24 |FDh 2 ENG I-1 _ENGODE E
4__| BUs n-28 AND 7 OUT ENG_1-17 mcoez |
5 | BUS N26 HSS 5d4_N/S|BUS F-25 CAK 11
6 | AND 6 oUT_|BUS F-6 [ BUS W25 |pp 101 D,0, HSS &
7
STEP
8 | a5 our |9 BUS F-30_ |FD e 2 | BUS T28 |BUS he7_ ON_ENGODF:
9 |BSb14 |Fma1 {ENG 1-8 ENCODE <
.10 ‘
OUTFUT | . N
91| mrec,-1c |rp a2 |Bus be2s ENC_I-3 ncone 4
OUTFUT | | ,
12 PREC,-UC__ | BUS F-12 ENG_T1-27 Excoe T
‘ OUTFUT
13| BUS e-28" | BUS F-12_ PREC,-INH
T 14| 2Fpa oUT | HsS 50 8 | 1SS .G
(¢) Gy . | )y (+)
15 | Parity 6ad |DEC I-30 [pRC 1-17 [DEG I1-20 DED YT-19/FD h IN ERRORS _
- 16 ‘ :
‘ 15586 N/5 [iSS8¢ /5 -
17 BUS_1-1 BUS F26 BUS h=13 (m 4) .1 (pD 5) |UNT~18 IN
- . TNI-17
18 | BUS he28 | BUS b=25 |BUS b~14 |{BUS F-12 | OUT _ |1V 5 IN
19. | DEC I-1(A) | FILL a OUT BUS e-28
20
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T & F UNIT - UNIBUS, "AND®,

WIRING (Continued)

TSRS P S SN

Date: Janvary 24, 1961

~ Pro

gramg Qutput Format A

TAND? o

_"AND® INPUT HUBS WIRED FROM ngmngggr o PURPOSE
1

2 INV 5 OUT CPR+OUT CPR~STEP

3 PD 11 DEC I‘I26‘ PU LSS 7

b

5 INV_3 oUT _BUS u-2 .. INI-8 IN

6 INV L ouT PD 100 UNI-6 IN %OAEW.

e
7 INV 2 OUT DEC II-28 (2) UNI-L IN
8
TNEBUS

IN IN N ouT PURPOSE
'L |KSS 2a 8 18S 9b N/S F1# Track Switch
K | sus Fl1 BUS F=25. KSS 4e S BUS F-2 SET PDW 1 &2
J | Bus N=25 BUS_N-26 WAK 9 ‘
1
H | BUS L-29 PD 19 CAK 5
g | BUS b=19 BUS_F-29 WAK by
F | BUs N~28 LSS 74 N/S BUS b-19| SET WAK=5 CAK=4 '
E | BUS 1-1 FD h-l ENG I-2 ENCODE =
D[ HSS 26 S i BUS N-2l :

M s sk A b =
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Datet_Januacy 24, 1961

] Programs_ Output Format A
BUS __ | HUm ] WIRFD TO __|PURPOSE__ WS TUB WIRED_T0 | PURPOSE
x=1 x=1___| FNC_Out—PAR | w0 | w3
w=1__| P/C 64 _x=34_| x-34 | ENC Out 8
v=1 IV 9 IN w34 | PCE
e ve3h | CPRINE_
u=-2 u=2 HSS1a 'S w=34
u=3 BUS h=20 1-1 11| me 3 ‘
u-l ‘ k=1 UNI-E_IN | mncopR ==
u-5 AND 5_IN =1 UNI=17_IN
usb INV 4 IN -1 D d A
w=20 | w20 | WNC Oub 16 1-34 | 1-34 | ENG out 32
»}-21 P/C_16 k=34 P/C 32
v=18__ | GPR IN 16 4=34 | cPRIN 32
, OUTPUT
v=19 i-34_ | PREC, IN
! v-20 - |_h7 h=7 UNI-8_out
v=21 7 INV 7 TN
: | ‘ PD STEP
u=30 u=30__| ENC Out 4 - £=7 IN-3
u-31__{P/C 4 | e
u-32 | CFR IN 4 | a-7
__u-33 _h=13 | h=13 FD_a IN
v=30__| v-30 | mNC out 2 g=13__| 1S5 100 N/S|
v=31_|p/c 2 £-13 | DRG I1-20
v=32 _bm IN 2 e=13_| UNI-17 IN
v=33 het4 | b-14 | ¥D c IN
w=30 w=30 ] ENC Out 9 B=14 | CAK 6 i'
w=31._ | P/C 1 fol4 | _WAK 8
w=32__| CPR IN 1 e=14_ | 1SS 100 /st
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T & F_NUSSES_(Continued)

L o)

Dato:_ Japuary 24, 196L
Programs__ Output Format A
DS WUB___| WIRED TO _|PURPOSE BUS HUB WIRED TO | PURPOSE |
h-20 | h-20 _| 1SS 50 IN d=23 | a-23 BUS d-24 .
g=20 | 1SS 4b IN | ‘e=23 FD a 3
£-20 | ¥ g IN b-23 FD_b 3
=20 BUS u-2. a=~23 FD__c 1
h-21 | h=-21 a-24 _ | d-24 BUS d-23
g=21 c~=2 FD ¢ 2
£~21 b-24, FD ¢ 4
o=~21 a=24 BUS_b-25
h-28 | h-o8 | UNI-4 IN _be25 b-25 BUS. d=24
=28 | FD b 4 b—26 DEC I1-31
£-28 | un1-18 ¥ b-27 UNI~11_IN
e-28 | e-28 | UNI-13 IN b-28 UNI-18_IN
d-28 | ENC I-4 _a~25 a=25 1SS _10b_N/s
c=28 UNI-19 00T a=26 FD b IN |
b=14 | b-14 | FDa 2 a=27 INV 2 IN
DELRIE
b=15 | FD b 1 a~28 CHAR, IN
b=16 | FD b 2
b-17__| UNI-9 IN
b=18 | UNI-18 IN
_b=19 b=19 | UNI-F_QUT
b-20 .| cAK 4
b-21 | UNI-G IN
b=22
a=20 | a-20
a~21
8=22
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2 & P DussEs Dates ganuary 24, 1961
Program: _gutput Format A

US| 0D WIRED TO TUROSE ] [BUS T HUB WIRED T0 PURPOSE
X2 | X-21 N-28| N-28. | UNI=F IN '

X~22 M-28 | HSS 34 N/S

'X=-23 ‘ L-28 PU HSS 5
X-2l | X2l PU HSS 1 n-29| N-29 | LSS 7c Ns

X=25 P.U. HSS 3 M=29 WAK S5

X-26 155 9d 8 L-29 UNI H IN
W-25 | =25 P.U. HSS b F-5 | F=5 BUS F6

W26 DEC_II-13 E-5 FI 6

W-27 UNI-1 IN . D-5 D.0, HSS 2

‘W-28 _ENC II-2) c-5

w-29 | - UNI 6 IN F-6 | F-6 BUS F5
X=27 | x=27 ' E~6 DO LSS 7

X~28 D-6 UNI-6 IN

X=29 o6 UNI 2 OUT
N-2l | N2l CAK 2 F=7 | F=7 UNI 2 IN

-2, WAK O Ee7 LSS 104 s

L-2l UNI-D OUT , D-7 D.0. HSS 3
N-25 | N-25 UNI_J IN C~T BUS F-8

=25 HSS 54 IN -3 | F-8 BUS F- g r

L-25 HSS 2d NS E-8 D.0. HSS It “
N-26 | N-26 HSS 3o N/S p-8 D.0. LSS 8

' M=26 UNI-S IN . C-8 BUS F- 7 ,‘

1~26 UNI-J_IN F-9 | F-9 BUS_F-8 /'
N-27 | N-27 HSS Sc N/S E-9 | DISCONNECT

M-27 2FD a 1 D-9

1-27 2ED a 2 9
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Date: Jinvary 24, 1961
T & F BUSSES (Continued) 7
’ i Program; OQutput Format A
BUS | HUD WIRFD 10 PURPOSE BUS_ | HUB WLRED 0| PURPOSE |
'F-10{ F-10 D.0, LSS 9 'F~26| F-26 | LSS 8a NS
" E-10 | BUS F26 ' E-26 | UNI 17 IN
D-10 | D.0, LSS 6 p-26 | Lss 10 po
C-10 c-26 | BUS F10
p21| P11 | 1SS 9c ws F~27 | F-27 | SET PD c8
E-11 | UNI K IN " g-27 | BSS 4c S
' p-11 SET PD cl  p~27 | BUS i.-zs
! c-11 c-27
F-12 | F-12 UNI-12 IN F-28 | F-28 | Lss 6a s
E~-12 UNI-18 IN E-28 _UNI 8 IN
D-12 FDa 1 D~28 | SET PD w8
C-12 UNI-13 IN c~28 | BUS F27
F=23} F-23 F-29 | F-29
E-23 BUS F-2l4 E-29 | LSS 74 NS
D-23 SET PDC 2 p-29 | SET cAKk 10
c-23 SET PDC 4 | ¢-29 | UNI G IN
F-2l4| F-2h BUS F=23 F-30 | F=30
E-2ls SET PDA4 2 F=30 UNI~3 IN
D~2k SET PDA 1 D-30 UNI-1 IN
c~2l UNI-X OUT - Cc-0 | 18S9 aN/s
F-25 | F-25 HSS 2b S ‘ |
E-25 UWI~S in
D-25 WAK 1
C-25 UNI-K IN

o
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T & .F UNIT - PROGRAM DIST. & ADDRESS WIRING

P o s

DATE: JANUARY 24,1961

PROGRAM: OUTPUT FORMAT A

PROGRAM DISTRIBUTOR OUT MOD 12 PDK OUT
HUB | WIRED TO PURPOSE ' HUB WIRED TO PURPOSE
1SS 8a C
1 | UNI-8 IN
2 | LSS 10a C
3 | LSS 10b C
4 | LSS 8b C
ISS 8¢ C
5 | 1SS 10c C
11 | AND 3 IN
' CAK 7
12 | WAK 7
| PU 1SS 8
13 | PU 1SS 10
UNI-H IN
9 | WAK 6
25 | 1SS 7a' C
30 | 1SS 7¢ C
' 36 | 1SS 7d C .
40 | END FILL HUB _ WIRED FROM
41 | UNI-D IN 1. STEP - DECODE INV 7 OUT
1 . PD 44
43 | 1SS 9a C 2., VOID STEP-DECODE
44 | Pp 43 3. STEP - ENCODE BUS h-7
9 | HSS 2¢ IN 4, VOID STEP-ENCODE |
97 | HSS 3c IN '
INV 3 IN
99 | HSS 3d IN
 AND 6 IN
1100 | HSS 3b IN
101 IINT-6_IN
103 | P 1SS 6
130 | 1SS 6a C
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TLr UNIT - :EIOGMHJHSL & _ADDRFSS WIRING {Gontinued)
Dateg January 24, 1961

S A e ot o v

i it i

. ' Programs __ Output Format A
SRT_IN GHAR, ADD ' [ STT_IN WORD ADD
_HUB WIRED FROM A HUE WIRED FROM
11 UNI-5 OUT 0 BUS Ne24
10 BUS F29 1 BUS. F25
9 | HSS 5d s 2
8 3,
7 FD 12 |4 UNT = G OUT
6 BUS_he14 5 BUS N2
5 UNI H ouT 6 PD 19
L BUS bl9 7 PD 12
3 Ca BUS fl4
2 BUS N-24 9 UNI =~ J OUT
1
s
SET_FD CHAR, IN. ‘ ~5ET ¥ WorD 1N
HUB WIRED FROM HUB VIRED FROM
8 BUS F27 8 BUS F28
4 BUS F-23 L4
2 HUS_F-23 | 2 | BUS ¥-24
1 BUS F11 , 1 BUS_F~24

.
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T& F UNIT = FUNCTION WIRING

Dats:_January 24, 1961

Program:_Output Format A

S— FILL : -
TNAIBIT HUB START FUBS | BND HURS OUT HUB _ |
FILL | WIRFD _FROM WIRFD_FROM WIRFD FROM__|: WIRFD TO PURPOSE |
: : - = FID SPEFD FIX TOE,
FD o 1 __FD 4O __UNI=19 IN_|AND ALT,IN X }SG,
b
[+]
X
FUNGTION INPUTS
INPUT HUB THIETT HUB STOP OUTFUT
FUNCTION ____ WIRFD FROM WIRED FROM WIRED T0__ | PURPOSE
1,__OUTPUT STOP
2, _OUTPUT START]
3, _INPUT STOP
‘ DFCODER OUT ,
Le_ CORRECTION WIRED 10 FURPOOE"
5, VOID
6, END OF DATA | BUS F- 5
7, TRACK SWITCH | UNI-L OUT DECODER IN HUB WIRID FROM:
| 8, BUFFER CLEAR
9, WORD CLFAR S CTAR,, FUNG, DT, &
, FORPOI R —
10, STOP - IN 1 UUB | IN 2 HUB | OGT HUB
VIRFD_FROM| WIRED FROM| WIRFD_TO
11, STOP | il
BUS N-27_ | BUS N-27 | UNT-14 1
WS
T N T OUT HUB .
1w, | wrFD FroM | WIRED TO PURPOSE_____| 2-CHAR, FUNC, DET, b
1 , “INVERT PARITY || | PURPCSE:
1| Busx | omonps | oFmnc, our | [N T HUB | INZ WUB | OUT HUB
| MIRFD FROM| WIRED FROM | WIRED TO
2 | BUSe-25 | AND7IN
3 | m99 AND 5 IN
4 | BUS u=2 AND 6 IN
5 | w18 our| ap 2 TN
6
FD STEF
7 B he7 | IN 1

o eamd e

Sl T S o e
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T & F UNIT = MISCRLLANGOUS CONTROL WIRTNG

Datos__January 24, 1961

Propramt__Qutput Format A
[CIIANNEL_PAR. RFGe INPUT CUANNET, PAR, RFiG, OUTPUT [ CITANNEL_PARITY CONTROY, _ -
1108 WIRED FROM i HINED_FROM 1D [WIRED TO/FROM| PURPOSE
B w=30 1 /6 1 Lot I ma s
2 _BUS v-30 2 P2 | mroR '
4 BUS v-30 4 | B/C 4 LG
8 nUs x-i/L 8 P/C 8
SEIECT CHARACTIR_PARLTY
16 DUS_w=20 16 P/6 16 HUB_| WIRKD TO/FROM] PURFOSE
2 BUS_1-34 F}g_ P/C 32 oop_| uNI-15 IN
&4 6 | o
P INV-1 OUT P P/C 64 | EVEN
t ADVANCE _CUANNEL PAR, SETECT CUANNEL PARITY COMPIITR 170 RRGIGTRR
i HUB __WIRED TO/FROM HUB WIRED TO/FROM HUB_ | VIRED T0 | PURPOSE |
k N onD | CHANNEL PARTTY S 21
STEP AND_2-0UT 8 CHANNEL PARITY_ODD A=0
; oyt AND_2-IN | EVEN. B-1
B0
Cc=1
: C~0
; -
D=0
MODE, SEIECTION I/0___COMPUTER
HUB VIRED FROM HUB. WIRED FROM
IN=1 |8
IN-2 b
IN=3 '
QU1 POVER a
oUT-2 POJER
_0UT=3 POWFR
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